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WHAT CONSTITUTES NAVAL STRENGTH? 


it is a difficult matter to find a basis of comparison 
of the strength of the world’s navies which will give 
satisfaciory 1 ilt There are so many elements that 
affect naval efficiency, and the military value of these 
elements diffe: o widely, that it is simply impossible 
to make a comparison ba sed upon any one olf them 


which will give a reiiable result A mere statement 


of the total number of ships in each navy will not 


nffice, since these hips vary in size, speed, armor! 
and armam It has been claimed that a comparison 
based on the total number and weight of guns carried 
would suffice but the value of a gun depends greatly 
upon the character of the ship which carries it, the 
kind of meunt pon which it is placed, the degree of 
armor protection and so forth Because of these 
modifying conditions, a 12-inch gun in one ship may 
expect te have two or three times the battle-life and 
efficiency of a 12-inch gun in some other ship Nor 
will a omparison on the basis of armor protection 
suffice; for a fleet which is powerful only in its defen. 
sive qualities, and in which the area and thickness of 
its armor plating has been increased at the expense 
of the armament and the speed, would be wanting In 
that mobilit ind power to swiftly concentrate and 
deliver a tellin ow at the critical moment, upon 
which the succe of a naval campaign so greatl) 
depends So also, a comparison on a basis of speed 
would he tisleading; for high speed is one of the 


most costly elements in a warship, costly in the large 
demands which it makes upon displacement, and it is 
a fact that, unless the size of the units be very large, 
unusually high speed in warships is always associated 
with limited gun power and inadequate protection. A 
leet of exceedingly fast, but moderately-armed and mod 
erately-protected ships, might sweep the seas of the 
maller unprotected cruisers and the general seaborne 
coromerce of an enemy; but it would be powerless to 
foree the issue by a decisive line-of-battle engagement 
Then, last!y, and perhaps most important of all, there is 
the question of age. We do not recall any product of 
human industry which, as the years go by, depreciates 
so rapidly in value as the warship; and the most elab 
orate estimate of the relative value of the fleets of the 
world is not worth the paper it is written On, unless the 
age of the ships be most carefully con 


question of the 


sidered. Warships built to-day have at least twice the 
value of those built ten years ago, and from four to six 
times the value of those built twenty years ago. Great 
Britain awoke to this fact and acted upon it in the 
most trenchant way, when she swept over one hundred 
warships off the list, and placed them under the auc 
tioneer’s hammer 

Mor some vears past the Sciexripic American has 
claimed that the only true basis of comparison of naval 


strength is one based upon total displacement, modified 


by considerations of Unless there be glaring 
fauits In the design, a ton of displacement in one ship 
is worth about as much as one ton in another ship of 
the same class and date The profession of naval 


architect is one of the most expert in the world, and 


by an exceedingly able body of men 
Mnglish, French, nd 


it is represented 
Let three leading architects 
American—compete in the design of a battleship of 
given displacement, and though the ships may differ in 


details, the total fighting value will be about the same 


for all three It must be admitted, however, that the 
enormous vale n to the heavy long-range, armor 
plercing " the results of the Japanese war, has 
called for a modification in the above method of com 
parison If the present popular theories are correct, 


the havy which shortest battle line 
the largest number of 12-inch other heavy pieces of 


modern desien, is certain to win the fight and an 
timate of the strength of the navies on this basis 


will ereatiy modify the results obtained on a basis 
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of displacement and age only. We give elsewhere the 
results of a comparison in which is included no gun 
that is not able to pierce heavy armor at 5,000 yards 
range, and which includes no piece in the respective 
guns below the 50-caliber 9.2-inch gun, the 45-caliber 10- 
inch, the 40-caliber modern 11-inch, the 35-caliber 12- 
inch, and the 35-caliber 13-inch and 1314-inch 


ervation excludes from the table all the battleships of 


This res- 


the “Royal Sovereign” class of the British navy: the 
lowa whose 12-inch gun has only about 2,000 foot 
seconds velocity all the battleships of the 
Wittelsbach” and 
which carry an old model] 9.4-inch gun, 


in our navy 
Kaiser Friedrich III.” classes of the 
German navy 
and those of the “Brandenburg” class, mounting an old 
model 11-inch. The result shows that England can place 
in the battle line 292 heavy armor-piercing guns; that 
France is second with 160 such guns; the United States 
third with 144 guns; and Japan and Germany are equal, 
each with 118 guns This comparison takes in all 
the ships authorized, under construction, and already 
built. The large number of heavy guns carried in the 
n proportion to displacement shows 


Japanese navy 
how they are applying the lessons of their own war 
- >-++-->--— - 
THE BATTLESHIP AND GUN OF THE FUTURE. 

The running fight which followed the sortie of the 
Russian fleet at Port Arthur, and the decisive bat 
tle of Tsushima Straits, crystallized into fact many 
theories of the design and maneuvering of warships; 
and settled, probably for many years to come, the 
vexed questions of the size of ship, the type of gun 
and the best formation in which to fight a naval ac 
tion. The battleship of the future will be of great 
size; displacement will be not less than 20,000 tons 
and this will increase so rapidly that a 30,000-ton ship 
will probably be afloat before the close of the next 
The main armament will consist exclusively of 
and, un- 


decade 
heavy guns of not less than 12 inches caliber; 
less the difficulty of erosion can be overcome, the 12- 
inch will give place to a 13-inch and, possibly, to a 
14-inch piece Future engagements will be fought at 
an extreme range, the extent of which will be limited 
only by the ability of the fire-control officer to see the 
fall of the shots. The determination of the range at 
which an engagement shall be fought will lie with the 
fleet which possesses the fastest speed 

It is to-day the almost unanimous opinion of naval 
officers that one big ship is more effective than two 
smaller ships of half her size. Future engagement 
will be fought with the two fleets steaming in parallel 
lines, in what is known as line ahead formation; that 
is, with each ship of a fleet steaming in the wake of 
the one ahead, with an interval of about 500 yards be- 
tween them. If, of two such fleets, one were made up 
of four 20,000-ton battleships, each carrying eight 12- 
inch guns, the whole line would be about 2,100 vards 
in length; and if the other fleet consisted of eight 
10,000-ton ships, each mounting four 12-inch guns, the 
line would be 5,600 yards in length, or over three 
miles. The fleet of larger ships would probably have suf- 
ficient advantage in speed for the admiral to maintain 
his four vessels abreast of the first four of the ene- 
my’s line; and, in this case, an eight-gun ship would 
be opposed to a four-gun ship, with the inevitable re- 
sult (if the gunners were at all equally matched) 
that the four smaller ships wou!d be silenced. The 
fleet of larger vessels would then slacken speed and 
drop back, taking the ships of the enemy in turn, 
and smothering them with a superior gun fire. At 
the opening of such an engagement the fifth and sixth 
in line of the four-cun ships would be able to direct a 
diagonal fire upon the last of the eight-gun ships, but 
the range would be so great that it could not prove to 
ve very effectual Unquestionably, the victory in fu 
ture engagements will 1 with the fleet which is able 


to concentrate the largest number of heavy guns with- 
shortest line of battle. Hence, the raison 


and, hence the certainty that 


in the 
detre of the big ship; 
the navies of the world have been forced into a con- 
test of size, the end of which no one can foretell. 
The enormously destructive power of the big gun at 
close ranges; the unwillingness of an admiral to ex- 
pose his costly ships to the swift destruction which 
i close-range engagement would involve; and his nat- 
ural desire to utilize the skill ef his gunners to the 
utmost by forcing the supposedly less skillful enemy to 
fight at the greater ranges, are responsible for the 
fact that in the Japanese war the range was about 
5,000 yards, and in future wars will probably be 7.000 
and over. But at long ranges it is only the larger guns 
that can do effective work against an armored ship; 
and it has come to be pretty generally conceded that 
for this purpose the 12-inch piece is the most satis 
factory It is true that the 50-caliber, 9.2-inch gun, 
and long-caliber pieces of 10-inch and 11-inch caliber, 
are also armor-piercers at this range; but it takes the 
12-inch gun to get through belt, barbette, and turret 
armor, and the destructive effect of the heavier pro 
jectiles is enormously greate1 Furthermore, the 
flatter trajectory, or curve of flight, of the larger 
gun means a much wider danger space; that is to say 
the 12-inch piece can hit a ship with a much wider 
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margin of error in elevation than a 9.2-inch or 10-ineh 
gun; and, although the smaller gun will deliver more 
projectiles, it is now generally conceded that the 
greater destructive effects and the greater certainty of 
hitting of the 12-inch overbalances the advantages of 
greater rapidity of fire of the lighter guns. 

Now, although the above considerations will lead 
to the elimination from the main batteries of future 
battleships of mixed batteries of 6-inch, 7-inch, 8-inch, 
and 12-inch guns, such as are mounted on the “Geor- 
gia” and the “Connecticut,” there is another and 
most important consideration which will lead to the 
mounting of only one caliber of gun on future ships, 
and that is the question of “fire control.” The latest 
method of obtaining the range and of directing the fire 
is not dependent, as is popularly supposed, upon the 
range finder. Because of the narrow base line afforded 
by even the largest ships, it is impossible to estimate 
distances, at the great ranges which are now used, 
with any accuracy, by even the best form of range 
finder. The method now adopted is to have a “fire- 
control station” in some lofty position on the ship, and 
find the range by trial shots. The observing officer notes 
the splash of the shell and telephones the result to 
the gun, and the elevation is changed until a hit is 
made. Now, when three or four calibers of guns are 
firing indiscriminately, it becomes difficult to distin- 
guish the splash of one caliber of shell from that of 
another. With one type of gun on the ship, there 
can be no error of this kind, and the fire can be di- 
rected with great accuracy. 

As to the size of the future gun, there are indica- 
tions that it will steadily increase. Already, Great 
Britain is, we understand, manufacturing a new and 
extremely powerful 13%-inch piece for her new twelve- 
gun ships. The advantage of size is not only that 
the bigger gun is more accurate, but that it holds its 
velocity longer, and its striking energy is therefore 
proportionately greater at the longer ranges. In- 
crease in caliber, however. means a great increase in 
weight: and, were it not for erosion, our ordnance 
officers would prefer to obtain increased accuracy and 
striking energy by an increase of velocity. By using 
the wire-wound system and increasing the powder 
charge, it woild be possible to produce a 12-inch gun 
which would be even more accurate than a 13%4-inch 
of the ordinary model, and would strike a blow of 
equal energy But the increased erosion in such a gun 
would render its life very short—a defect which might 
have disastrous» consequences in a long-drawn-out 
naval campaign 

——_—___—__— —-& ++ > — 
REMARKABLE TARGET PRACTICE BY THE FLAGSHIP 
OF THE PACIFIC FLEET. 

If the results recently obtained in target practice by 
Admiral Evans’s flagship, the “Connecticut,” may be 
taken as representing the average skill of the gunners 
on the sixteen battleships of the Pacific fleet, the 
fighting value of the fleet is established beyond all 
question. Two targets, each,measuring 30 feet high by 
50 feet long, were used, the fire during the earlier part 
of the run being directed at the first target, and the 
later shots being aimed at the second target. The 
“Connecticut,” steaming at 10 knots an hour, opened 
fire at four and a half miles. She continued firing for 
eight minutes; and, at the command to cease fire, she 
was five and a half miles from the second target. In 
that time she had put through the target four 12-inch, 
nine 8-inch, and seventeen 7-inch shells. Considering 
the great range and that the target was only one- 
eighth as long as a modern battleship, this was 


phenomenally good shooting. 
— _—> + 0+ 


THE MOTOR TORPEDO BOAT-—-A NEW TYPE. 

The purchase by the British Admiralty of the mo- 
tor-driven torpedo boat, built and successfully tested 
last winter by Messrs. Yarrow, must be regarded as an 
official indorsement of a new type of fighting craft. 
The vessel was built entirely on the responsibility of 
Messrs. Yarrow, and under the conviction that there 
would be a wide field of usefulness in store for it, as 
forming part of the naval defenses of estuaries and 
harbors. The original idea of the torpedo-boat fiotil- 
las was that they should consist of a large number of 
small and comparatively cheap units, each possessing 
high speed, and exposing only a small area to gun fire. 
In recent years, however, in the endeavor to secure 
higher speeds, there has been a steady departuie from 
at least two of these essential principles. The boats 
have grown larger and more costly, until, from the 
original size of 75 feet, they have grown to an overall 
length of 150, with a proportionate increase in the 
cost. The builders of this craft believe that it will be 
possible, by making use of internal-combustion engines, 
to return to first principles in these two respects, with- 
out sacrificing too much of the present high speed. 

The small size of these boats would enable them to 
form part of the boat equipment of battleships and 
cruisers. The earlier attempts to carry torpedo beats 
on warships failed, because the restrictions on size 
rendered it impossible to install steam engines of 
sufficient power. 
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THE TRUE SIGNIFICANCE OF THE PACIFIC CRUISE, 
BY CAPT A. T MAHAN, 

The projected movement of an American fleet of six- 
teen battleships, with attendant smaller vessels, from 
the Atlantic to the Pacific coast of the United States 
is an event not only important, both from the profes- 
sional and national point of view, but striking to the 
imagination. It carries in itself certan elements of 
grandeur. It is therefore not surprising that it should 
have attracted particular notice from the press; but 
the effect upon the imagination of several journals has 
been such as to approach the border line of insanity. 
A measure designed upon its face to reach a practical 
solution of one of the most urgent naval problems that 
ean confront a nation having two seaboards, extremely 
remote the one from the other, has been persistently 
represented as a menace to a friendly power—Japan; 
and so effectively has this campaign of misrepresenta- 
tion been carried on, so successfully has an obvious 
and perfectly sufficient reason for this cruise been 
ignored in favor of one less probable, and, so far as 
knowledge went, non-existent, that certain of the press 
of Japan, we are told, have echoed the cry. 

Not only so, but European journals, notably some in 
Great Britain, among them certain which are incessant 
in their warnings against Germany, and*conscious that 
the whole distribution of the British fleet has of late 
been modified, with the object of increasing the battle- 
ship force quickly available for the North Sea, where 
their only enemy is Germany, nevertheless affect to 
deprecate the dispatch of a United States fleet from its 
Atlantic to its Pacific coast, where it will be four thou- 
sand miles from Japan, against the two or three hun- 
dred which separate England and Germany. A new 
British naval base has been established on the North 
Sea. The naval maneuvers of this autumn, in which 
have taken part twenty-six battleships and fifteen to 





twenty armored cruisers, that is, over forty armored 
vessels, with other cruisers and torpedo boats in num- 
bers, have been in the North Sea; one coast of which 
only is British as our Pacific coast is ours. The Naval 
Annual for this year, a publication conservative in 
tone as well as high in authority, discusses the stra- 
tegy of the North Sea with unhesitating reference to 
Germany. I take from it the statement that by May, 
1908, 86 per cent of the British battleship strength 
will be concentrated in or near home waters. Yet in 
the face of all this, the rulers of Great Britain and 
Germany, at this very moment of my writing, find no 
difficulty in exchanging peaceful assurances, the sin- 
cerity of which we have no good reason to doubt. 
Have we also forgotten that upon the Emperor Wil- 
liam’s famous telegram to Kruger, a British special 
squadron was ordered into commission, ready for 
instant movement? Whether a retort or a menace, 
even so overt a measure, in home waters, gave rise to 
no further known diplomatic action. We Americans 
are attributing to other peoples a thinness of skin, 
suggestive of an over-sensitiveness in ourselves which 
it was hoped we had outgrown. 

Let it be said at once, definitely and definitively, 
that there is in international law, or in international 
comity, absolutely no ground of offense to any state, 
should another state, neighbor or remote, see .fit to 
move its navy about its own coasts in such manner as 
it pleases. Whatever Germany may think of the new 
distribution of the British navy, she says nothing, but 
will silently govern her own measures accordingly. 
The statesmen of Japan, who understand perfectly the 
proprieties of international relations, know this well, 
and doubtless retain their composure; but the result 
of the action of certain of the American press has been 
to stir up popular feeling in both countries, by the 
imputation to the United States government of motives 
and purposes which cannot be known, and which 
prima facie are less probable than the object officially 
avowed. Whether this endeavor to rouse ill blood has 
been intentional or not, is of course known only to the 
editors; but grave ground for suspecting even so un- 
worthy a motive as to injure the national administra- 
tion is fairly to be inferred from such a paragraph as 
I shall here quote, from a New York journal of Octo- 
ber 6. My chief object in quoting, however, is not 
to impugn motives, however reasonable such construc- 
tion, but to emphasize the essential characteristic of 
the coming movement of our fleet: 

“Suppose that soon after the New Orleans riots, when re- 
lations between the United States and Italy were ‘strained,’ 
the American fleet had been sent on a practice cruise to the 
Mediterranean. 

“Suppose that soon after the Venezuela message, Mr. Cleve- 
land had ordered the whole American fighting naval strength 
to take a practice cruise off Nova Scotia or Jamaica.” 

Such action, in either supposed case, would have been 
wantonly insolent and aggressive, calculated to pro- 
voke hostilities, and such as no statesman would take, 
unless he had already determined to force war, or saw 
it looming large on the horizon; as the British fleet 
was sent to Besika Bay in 1878. The insolence, aggres- 
sion, and provocation, however, would have been the 
demonstration ‘off the coast of the nation with whom 
diplomatic difficulty existed. Occurring when these 
innuendoes did, in the midst of the virulent campaign 
of imputation of warlike purposes against the Admin- 





speed, of ship and of discharges, until the extreme test 
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istration, the inference is irresistible that there was 
deliberate intention to parallel the sending of our fleet 
from our one coast to our other to a measure as offen- 
sive as those named. The distinguishing characteristic 
of the movement now projected, from the international 
point of view, is that it is not in the nature of a demon- 
stration, peaceful or hostile, off the coast of any other 
state, much less off that of one with whom our rela- 
tions are asserted by the press to be delicate. Not 
every man in the street, however, could detect the 
fallacy, It is a maxim of law that intention can 
only be inferred from action. So wild an insinuation, 
in the columns of a journal distinguished for intelli- 
gence, can, so far as the action shows, be attributed 
only to a willingness to mislead, or to a loss of head. 

In pursuing the next aspect of this cruise to which 
I purpose to devote attention, I am led again to quote 
the same journal. The slip lies before me, but I have 
failed to note ‘the date: 

“We are asked to believe that this expedition to the Pacific 
is a mere ‘practice cruise.’ He must be a miracle c‘ inno- 
cent credulity who believes it. What observant men perceive 
in this dangerous situation is a cataclysm trained and 
bridled for Theodore Roosevelt to bestride and run amuck.” 


The last sentence is not necessary to my purpose; 
but I preserve it, partly for that gem of metaphor, 
“a cataclysm trained and bridled,” and partly for the 
directness of the charge against the President of pre- 
paring conditions that must issue in war. 

For the rest, if to believe in the obvious and ade- 
quate motive of practice for the fleet is to be a “miracle 
of innocent credulity,” such I must admit myself to be; 
and I do so heartily. I am not in the councils of either 
the government or the Navy Department. I have neither 
talked with nor heard from any person who from 
official position could communicate to me any knowl- 
edge of the facts. My own information has been con- 
fined throughout to the newspapers. Shortly after the 
purpose to send the fleet became known, and counter 
agitation to be made, I had occasion to write to a Brit- 
ish naval friend; and I said to him then that, while I 
had no clue to the motives of the Administration, it 
seemed to me that a perfectly sufficient reason was the 
experience to be gained by the fleet in making a long 
voyage, which otherwise might have to be made for 
the first time under the pressure of war, and the dis- 
advantage of not having experienced at least once the 
huge administrative difficulties connected with so dis- 
tant an expedition by a large body of vessels dependent 
upon their own resources. By “own resources” must 
be understood, not that which each vessel carries in 
herself, but self-dependence as distinguished from 
dependence on near navy yards—the great snare of 
peace times. The renewal of stores and coal on the 
voyage is a big problem, whether the supply vessels 
accompany the fiéet or are directed to join from point 
to point. It is a problem of combination, and of sub- 
sistence; a distinctly military problem. To grapple 
with such a question is as really practical as is fleet 
tactics or target practice. 

To this opinion I now adhere, after having viewed 
the matter in the light of such historical and pro- 
fessional thought and training as I can bring to it. 
Other reasons may have concurred; of this I know 
nothing. The one reason, practice, is sufficient. It is 
not only adequate, but imperative. The experiment— 
for such it is until it has become experience—should 


.have been made sooner rather than be now postponed. 


That it was not sooner attempted has been, probably, 
because the growth of the navy has only now reached 
the numbers, sufficiently homogeneous, to make the 
movement exhaustively instructive. 

The word practice covers legitimately many features 
of naval activity, which differ markedly and even 
radically from one another, though all conducive to 
the common end—proficiency. I may perhaps illustrate 
advantageously by a remark I have had occasion to 
make elsewhere, upon two theories concerning the sum- 
mer practice cruises of the Naval Academy. There 
were—probably still are—those who advocated spend- 
ing most of the allotted time in quiet, contracted, 
waters, following a prearranged routine of practical 
drills of various descriptions, which would thus be as 
little as possible disturbed by weather or similar im- 
pediment. Others favored the practice vessels putting 
out at once to sea for a voyage of length, amounting 
often to five or six thousand miles, in which must 
necessarily be experienced many kinds of weather and 
other incidents, reproducing the real life of the sea, 
and enforcing such practical action as the variable 
ocean continually exacts. It is evident that these 
conceptions, though opposite, are not contrary to each 
other, but complementary; and a moment’s thought 
shows that under another phase they reappear in 
every fleet, if its active life is thoughtfully ordered 
with a view to full efficiency. It is imperative that a 
fleet, for a large proportion of the year, seek retired 
waters and relatively equable weather, for the purposes 
of drill with the guns; from the slow graduated in- 
struction of the gunners, the deliberate firing at a 
stationary target, and from a ship either at rest or 
slowly moving, up through successive accretions of 
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is reached of fast steaming, and firing with the utmost 
quickness with which the guns can be handled. in 
like manner the maneuvering of a body of several 
ships in rapid movement, changing from one forma- 
tion to another, for the ultimate purposes of battle, 
must progress gradually, in order that commanding offi- 
cers and their under-studies may gain, not only abil- 
ity, but confidence, based upon habit; upon knowledge 
of what tneir own ships can do, and what they may 
expect from the other vessels about them. Ships in 
battle order must keep at distances which, relatively 
to the speed maintained, are short; dangerously short, 
except where compensated by the sureness of handling 
based on long practice. It is clear also that altera- 
tions in the personnel of a fleet, which are of frequent 
occurrence, make constant tactical drills additional!y 
necessary. 

But when all this—and more not here specified 
has been accomplished, whether at the Naval Academy 
or for the fleet, what has been done but lay the neces 
sary foundation upon which to rear the superstructure 
of the real life of the profession? There remains still 
to tulfill the object—very different from mere practice, 
though dependent upon it—which alone justifies the 
existence of a navy. The pupil of the Naval Academy 
passes naturally and imperceptibly into the routine 
life of the service by the simple incident of being 
ordered to a sea-going ship; the single ship, the cruiser, 
gains her sufficient experience by the mere fact of 


staying at sea; but a fleet tied to its home ports, or to ‘ 


the drill ground, does not undergo, and therefore does 
not possess, the fullness of fleet life. Not only are 
the interruptions numerous and injurious: not only 
does the easily reached navy yard sap the habit of 
self-reliance; but out in the deep, dependent upen 
itself alone and for a long period, there await a fleet 
on a distant voyage problems so different in degree 
from those of a vessel alone as practically to be differ- 
ent in kind. Multiply any kind of difficulty by six 
teen, and you have passed from one order of adminis- 
tration to another. 

The movement of the United States Battle fleet from 
the Atlantic to the Pacific coast is in the highest sense 
practical, because it is precisely the kind of movement 
which the fleet of any nation may, and usually will, 
be required to make in war. It is further practical, 
because the United States has a Pacific as well as an 
Atlantic coast, and has not a navy large enough ta be 
divided safely between them. The question is at least 
debatable, whether for the near future the Pacific is 
not the greater center of world interest; as it cer- 
tainly is, with regard to our own military necessities, 
one of greater exposure than the Atlantic. Like 
France, with her Mediterranean and Atlantic shores, 
the United States is in the painful military dilemme 
of being liable to attack upon one side while the fleet 
is on the other; but our distance to be covered is so 
much. greater than that of France, that the position is 
vastly more embarrassing. A fleet of battleships leav- 
ing Toulon, full coaled and victualed, may reach Brest 
or Cherbourg without renewing the fuel and stores in 
its holds; but a fleet leaving New York or Norfolk 
for San Francisco has upon its hands a most serious 
administrative problem, and one which no accuracy 
of gun-fire, no skill in tactics, can meet. It is in fact 
the problem of Rodjestvensky, to use an illustration 
particularly apt, because recent. Can our navy in 
such case expect from the weak states of South Amer 
ica the facility for recoaling, etc., which was liberally 
extended to the Russian admiral, to the somewhat 
amazement of the naval profession, and to the just 
indignation of Japan? 

It is an old saying that an army, like a snake, moves 
on its belly. This is little less true of a navy, In the 
foremost naval man of modern times, in Nelson, we, 
according to our several prepossessions, see the great 
strategist, or the great tactician, or the great fighting 
man; but the careful student of his letters realizes 
that, underlying all, is the great administrator, who 
never lost sight or forethought for the belly on which 
his fleet moved. The unremitting solicitude for the 
food essential to the health of his crews; the per- 
petual alertness to seize opportunity, indicated by 
such casual note, at sea: “Finished discharging store- 
ship No. ——;” the slipping into Tetuan to fill with 
water, because little progress toward Gibraltar could 
be made against the current and temporary head wind; 
the strong self-control, holding down his constitutional 
impetuosity to move, till sure that all has been done to 
make movement far reaching, as well as accurate in 
direction; the whole culminating at the end of his 
life in a wide sweeping movement across the Atlant! 
back to Gibraltar, and thence to Brest, a period ol! 
three months—about equivalent to that required for 
our projected transfer—during which he was never 
embarrassed about stores because always forchanded; 
that is the way—speed, not haste—in which wars are 
won. It was, and was recognized at the time to he, a 
magnificent instance of the mobility which is the great 
characteristic of navies as fighting bodies; not the 
mobility which consists in getting an extra half-knot 

(Continued on page 412.) . 
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‘pete . . . o— have to wait upon one another, and the rapidity of pay dearly. Also the central battery of fourteen 
‘ fire is, therefore, diminished. The ideal mounting for 5-inch guns is exposed to destruction by a single large 
B A T T L E Ss H I P S { rapidity and general efficiency of fire is to carry each shell. The “Kentucky” is a small battleship as size 


in in a turret by itself It can then be fired as goes nowadays, with a displacement of 11,540 tons, a 


) f 

: nS often and whenever the officer in command desires, trial speed of 16.9 knots, and a bunker capacity of 

TEN YEARS’ DEVELOPMENT OF THE BATTLESHIP and without any reference to the fire of any other 1,591 tons. At the waterline she is protected by a belt 
FROM THE KEARSARGE”" TO THE “ DELAWARE.” gun Another element of danger is the open com- 16% inches thick amidships, tapering to 4 inches at 
At the clos he Spanish war the United State munications from the guns to the magazines, a fault the bow; the belt is not continuous, but terminates in 

av first-cla battleships and for which, both in these and later ships, we were to the wake of the after main barbette, the protection of 


the after portion of the ship being left to the pro- 
tective deck, which here is from 3 to 5 inches in thick- 
ness, being elsewhere in the flat portions of it 2% 
inches in thickness. Above the belt the side of the 
ship for about two-thirds of its length amidships is pro- 





tected by a wall of 5-inch armor which extends to the 
main deck. Above this is a casemate battery pro- 
tected by a wall of 6-inch armor, within which is 
mounted a battery of fourteen 5-inch guns, seven on a 
side. Also the ship carries twenty 6-pounders, eight 
of them on the gun deck, and twelve of them on the 
superstructure deck. All of the guns are served by 
electric hoists, and the big guns are also handled elec- 
trically These ships are powerfully armed for their 
size; but, judged by modern ideas, their freeboard is 
low, being only about 13 feet, and the secondary bat- 
tery, according to the ideas of the days in which they 
were built, was too light. But, curious to relate, the 
reversal of ideas as to the armament of ships has 
been such that, in respect of her secondary battery, 
the “Kearsarge” is thoroughly up-to-date, carrying a 
main armament of heavy guns, and a secondary arma- 
ment of 5-inch guns for repelling torpedo attack. An 
improved type of this gun is to be mounted on our 


latest 20,000-ton ships of the “Delaware” class. 


THE FIRST-CLASS BATTLESHIP “ ALABAMA ”— CLASS OF 
THREE SHIPS. 


















































j t we Loeftler 
Displncement, toms, Speed, 16.9 knots. Bunker Capacity, 1,501 tons. Armor: Belt, 1614 inches to 4 inches ; turrets, 15 inches _ The next addition of battleships to our navy con- 
nel k : flat, 2% inches, slopes, 3 inches to 5inches. Batteries: Four 13-inch B. L.; four 8inch B. L.; four- sisted of the three vessels of the “Alabama” class, 
it. } 6-pounders ; « |-pounders ; four Colts ; two Sinch fleld guns. Torpedo Tubes, 1. Complement, 589 namely, the “Alabama,” “Wisconsin,” and “Illinois.” 
FIRST-CLASS BATTLESHIP “KENTUCKY.” SISTER SHIP “ KEARSARGE. ’ These vessels were built respectively at the Cramps’ 
these have heen so far outbuilt that to-day they are 
relegat« te la of coast defense vessel These 
were t) Oregon Indiana Massachusetts and 
“Tdaho The first battleships to go into commission 
after the close of the war were the Kearsarge and 
Ker el} it Newport News They marked a 
radical depar e from their predecessors 
THE BATTLESHIPS “KEARSARGE” AND “KENTUCKY.” 
The distingul ng feature of the “Kentucky was 
the method ad ed of carrying the 13-inch and 8-inel 
Lui of the main batter With a view to obtaining 
as wid ul c of fire as possible, these guns were 
mounted in iperposed or double-deck turret as to 
‘he merits of which there arose a very wide diversity 
wf « ion among naval men The 13-inch guns are 
mounted in the lower turret, upon the roof of which 
j arried a smaller turret for the 8-inch gun rhe 
two turrets ing constructed integrally, one turning 
mechanisnu erve fo both nail of guns; but each 
yuurse, provided with its own elevating gear 
The cbvi advantage of this mounting is that the 
l i neve masked by the 13-inch guns, or by 
th ur etul is is the case in the Oregon 
nd all four of them are, therefore, available not only 
for end-on fi but for fire on either broadside. The Copyright 1904 by Loeffler 
dinadvanta are that a single successful hit, by Displacement, 11,552 tons. Speed, 17.2knots. Bunker Capacity, 1,310 tons. Armor: Belt, 1644 inches to 4 inches ; turrets, 
the ehemy W ld probably put all the four guns of the 14 inches ; barbettes, 15 inches ; deck : flat, 234 inches, slopes, 3 inches to 4 inches. Batteries: Four 13-inch B. L.: fourteen 6-inch 
turre wit o mmission at once. Another and perhaps R. F.; sixteen 6-pounders ; six 1-pounders ; four Colts ; two 3-inch field guns. Torpedo Tubes, 4. Complement, 50. 
more serious drawback is that four of the heaviest guns FIRST-CLASS BATTLESHIP “ALABAMA.” ALSO “ WISCONSIN” AND “ILLINOIS.” 
shipyard, at the Union Iron Works, San Francisco, 
and at Newport News. In one respect they hark back 
to the “Iowa,” for, like her, they have a good free- 
board, being provided with a forecastle deck with a 
height of about 20 feet above the water-line, this free- 
board being continued to the aftermost main turret, 
where it is reduced by the height of one deck to a 
freeboard of about 13 feet. The displacement is about 
; the same as that of the “Kearsarge” class, and with 
; 11,207 horse-power they developed on trial about 
: 17 knots. -The armor plan is similar to that of the 
4 “Kearsarge,” consisting of a waterline belt extending 
! from the after main turret to the bow, 1614 inches 
: thick amidships, 4 inches at the bow. Above this is a 
wall of armor, extending to the upper deck amidships, 
which is 5% inches in thickness, and on the main 
deck this armor is pierced to carry eight 6-inch guns 
: in casemates. Two 6-inch guns are mounted in case- 
# mates in the bow, and on the upper deck in casemates 
: are carried four other 6-inch guns, two on each broad- 
? side. The main battery consists of four 13-inch guns, 
carried in turrets of 14-inch armor, above barbettes of 
i 15-inch armor. 
3 In the armament of these ships the government 
Copyright 1907 by Loe made a rather surprising departure from the previous 
; Displacement, 12.500 tons. Speed, | ts. Bunker Capacity, 2,000 tons. Armor (Krupp): Belt, 11 inches to 4 inches ; turrets, battleships of our navy, by discarding the 8-inch gun 
I 1! inches ; barbettes t deck: flat, 234 inches, slopes, 3 inches to 4 inches. Armament: Four 12-inch 40-caliber, altogether. In the six battleships which preceded 
So ee ahi stn . pied mn gman eS Sa them the 8-inch gun was, perhaps, the most striking 
characteristic of the armament, serving to distinguish 
. FIRST-CLASS BATTLESHIP “OHIO.” ALSO “MAINE” AND “MISSOURI.” our battleships from those of other navies, in which 
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the usual plan was to carry four main 12-inch or 13- 
inch guns, and a secondary battery of 6-inch guns. 
But the United States battleships, in addition to the 
main and secondary batteries, mounted a powerful in- 
termediate battery of 8-inch pieces. The disappear- 
ance of the 8-inch gun was greatly regretted by a ma- 
jority of the officers of our navy, and its reappearance, 
later, in the “Georgia” class was hailed with profound 
satisfaction. The “Alabama” class, also, are readily 
distinguished from other battleships of the navy, by 
the fact that the boilers are placed fore and aft, and 
the two elliptical smokestacks are placed side by side, 
an arrangement which had been followed in the battle- 
ships of the “Royal Sovereign” class of the British 
navy. 


FIRST-CLASS BATTLESHIP “MAINE”—CLASS OF THREE 
SHIPS, 


On May 4, 1898, Congress authorized the construc- 
tion of three battleships, the plans of which very close- 
ly followed those of the 
“Alabama” class, the idea 
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tion, and both the hoisting of the ammunition and the 
maneuvering of the guns are done electrically. 


FIRST-CLASS BATTLESHIP “ GEORGIA ”—CLASS OF FIVE 
SHIPS. 


The Congress of 1899 authorized the construction 
of three, and the Congress of 1900 of two first-class 
battleships, which to-day constitute what is known 
as the “Georgia” class. These ships are the “Geor- 
gia,” “Nebraska,” “New Jersey,” “Virginia,” and 
“Rhode Island.” The contract for the “New Jersey” 
and “Rhode Island” went to the Fore River Ship 
building Company; for the “Georgia,” to the Bath 
Iron Works;- for the “Virginia,” to the Newport News 
Company; and for the “Nebraska,” to the Moran 
Brothers, at Seattle. These ships represent a great 
advance in size, speed, and power over the “Maine” 
class. The main battery consists of four 12-inch guns, 
and the secondary battery of twelve 6-inch pieces; 
but the 8-inch gun makes its reappearance once more, 
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6-inch guns of the secondary battery are only 12 feet 
above the waterline. The great defect of these ships 
is the lack of protsction to the magazines belew the 
big gun turrets. There are no handsomer battleships 
in our navy than these of the “Georgia” class All 
of them made their contract speed of 19 knots. and, 
in several cases, this speed was considerably exceeded 
They have a bunker capacity of 1,700 tons of coal, 
and, compared with other ships of their displacement 
and date, they carry an exceptionally heavy battery 
When in the end-on position they can concentrate 
ahead or astern two 12-inch, six 8-inch, and two 6- 
inch. On either broadside they can train four 12 
inch, six 8-inch, and six 6-inch guns. The guns of the 
superposed turrets, both 8-inch and 12-inch, can be 
trained through an are of 270 degrees. The 8-inch 
guns on the beam have an arc of training of 180 de- 
grees, and the guns of the 6-inch battery have an are 
of training of 110 degrees. In these ships was mount 
ed, for the first time, the new powerful turbine-drivea 

21-inch torpedo, for the fir 

ing of which each ship 





being to have a homogene- 
ous squadron of six iden- 
tical vessels. When it was 
learned, however, that the 
contract speed of these 
ships was to be only 16 
knots, which was about 
two knots slower than the 
speed of many foreign 
battleships, which were 
under construction at that 
date, there was a strong 
agitation in favor of the 
modification of these ships, 
which led to a revision of 
the plans to the extent of 
lengthening them by 20 
feet, in order to provide 


the necessary space for an 
increase in the motive 
power. The “Alabama” 


class are 368 feet between 
perpendiculars, and _ the 
“Maine” class 388 feet, 
the other dimensions of 
the hull being identical 
throughout. The addition- 
al 20 feet of length raised 
the displacement from 








carries four submerged 
torpedo tubes. 


FIRST-CLASS BATTLESHIP 
“CONNECTICUT "—CLASS 
OF SIX SHIPS 


Following the “Georgia” 
class came the authoriza 
tion in 1902 of the “Con 
necticut” and “Louisiana,” 
and in the following two 
years of the “Kansas,” 
“Minnesota,” “Vermont,” 
and “New Hampshire.’ 
In the same year also 
were authorized two bat 
tleships, the “Idaho” and 
“Mississippi,” of less size 
power, and speed, of 
which we shall apeak larer 
The first six vessels form. 
like the ships of the 
“Georgia” class, a bomo- 
geneous squadron The 
“Connecticut,” buaili at the 
Brooklyn navy yard, and 
the “Louisiana,” built at 
Newport News, are practi- 
cally identical, The “Kan- 








11,552 tons in the “Ala- 
bama” to 12,500 tons in 
the “Maine”; and enabled 
the horse-power to be in- 
creased from about 11,000 
to 15,603, with the result 
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Displacement, 14,948 tons. 
11 to 10 inches and 61% to 6 inches ; barbettes, 10 inches and 6 inches ; deck: flat, 144 inch, slope, 3 inches, 

twelve 6-inch 50-caliber R. F.; twelve 8-inch R. F.; twelve 3-pounders ; eight 1-pound- pany; the “Minnesota.” 

Torpedo Tubes, 4 submerged. , 


40-caliber B. L.; eight 8-inch 45-caliber B. L.; 
ers ; two 3-inch field guns ; six automatic guns ; two machine guns 


Speed, 19 knots. Bunker Capacity, 1,700 tons. Armor: Belt, 1! inches to 4 inches; turrets, 
Armament: Four 12-inch 


FIRST-CLASS BATTLESHIP “ VIRGINIA.” 


sas” and “New Hemp- 
shire,” built by the New 
York Shipbuilding Com 
Complement, 105. built at Newport News; 
and the “Vermont,” built 
by the Fore River Ship 





that on trial the “Maine” 
accomplished 18 knots, (= 2 
The “Maine” was buiit at 
Cramps, the “Missouri” at 
Newport News, and the 
“Ohio” at San Francisco. 
The additional length 
made it possible to mount 
an extra pair of 6-inch 
guns in the central bat- 
tery, and the 35-caliber 
13-inch gun of 2,100 foot- 
seconds velocity, gave 
place to the new 40-caliber 
12-inch piece of 2,700 foot- 
seconds velocity. This re- 
sulted in a saving of 40 
tons in the weight of the 
four guns, and a gain in 
penetration of from 12.5 
inches at 3,000 yards for 
the 13-inch to 16.3 inches 
at the same distance for 
the 12-inch piece. An ad- 








building Company, differ 
slightly in armor and 
other details from the two 
earlier ships. In th 

“Connecticut,” as comper 
ed with the “Georgia,” th 

length was increased by 1 

feet, the beam hy TY; 
inches, and the drafi by 9 
inches, the displac ent 
being raised from 14,948 
tons to 16.000 tons. The 
armor plan remained prac- 
tically the same, excet 
that the protection to the 
lower deck and casemates 
was increased to 7 inches, 
The. battery, however, is 
greatly increased in pow 
er, the latest vattern of 45 
caliber 12-inch gun being 
mounted in these ships for 
the first time fn our navy. 








ditional smokestack was Copyright 1906 by Loeffler. 
added, and a return was 
made to the practice of 
placing the stacks on the 
longitudinal center line of 
the vessel. The previous 
battleships had all been protected with Harveyized 
armor; but in the “Maine” class, for the first time, the 
Krupp armor was employed, and it has been used in 
all subsequent battleships. Because of its higher re- 
sisting qualities, it was possible to reduce the thick- 
ness of the armor all round, the belt being 11 inches 
and the turrets 12 inches in thickness as against 16% 
inches and 14 inches respectively in the “Alabama” 
class. The 6-inch guns also are of the latest 50-caliber 
pattern; and, taken altogether, these three vessels are to 
be considered the most heavily armed battleships of 
their particular type and date to be found in any navy. 
The bow 12-inch guns are carried at a height of 26% 
feet above the water, the after 12-inch at a height of 
19 feet. All four 12-inch can be loaded in any posi- 


Displacement, 16,000 tons 


Speed, 18 knots. Coal Supply, 2,200 tons, Armor: Belt, 11 inches to 4 inches ; casemates,7 inches ; 
main turrets, 12 inches ; secondary turrets, 8 inches ; deck, 3 inches. Armament: Four 12-inch, eight 8-inch, twelve 7-inch, twelve 
$-inch rapid-fire guns, 26 smaller guns. Torpedo Tubes, 4 submerged. Complement, 903. and aft, there are eight 


BATTLESHIP “‘ LOUISIANA.” ALSO “CONNECTICUT.” 


eight of these pieces being carried. The length is in- 


creased to 450 feet, and the beam to 76 feet 10 inches. 


The displacement is increased from 12,509 in the 
“Maine” to nearly 15,000 in the “Georgia,” and the 


speed is 19 knots. The armor plan is generally simi 
lar to that of the “Maine,” except that the belt is car 
ried continuously from bow to stern. In order to se 
cure a maximum concentration of fire the double tur 
ret was reintroduced, four of the 8-inch guns being 
earried on the roof of the 12-inch turret, the other 
four 8-inch being mounted in two turrets, one on 
either beam. The command of the large guns is excep 
tionally good, the 12-inch being 26% feet above the 
water, and the center line 8-inch 32 feet above the 
water; the side 8-inch, 26 feet above the water; but the 


In addition to four of 


these carried axially in 
barbette turrets forward 


fScaliber S-Inch guns in 

turrets on the broad- 
side, and an exceedingly powerful secondary battery 
mounted in casemates on the gun deck, consisting of 
twelve 7-inch 50-caliber rapid-fire guns The T-Anch 
gun is a new gun, and it was mounted for the first 
time in the “Connecticut” and “Louisiana.” If is a 
50-caliber piece, capable of penetrating 6.4 inches of 
Krupp armor at 3,000 yards, The fire in any direction 
from these ships is heavy, consisting of two 12's, 
four 8's, and two 7's ahead and astern, and four 12’s 
four 8's, and six 7’s on the broadside. They are pro 
vided with four submerged torpedo tubes for the new 
turbine torpedo, and they have the large coal supply 
of 2.200 tons. Both the “Connecticut” and “Loeulsian: 
exceeded their high contract speed of 18 knete with 

(Continued on page 429.) 
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} CRUISER 
i i a i ON LOL NL ed 
ARMORED CRUISERS OF THE “CALIFORNIA” AND 


“ WASHINGTON ” CLASSES—TEN SHIPS. 
During the Spanish war, the armored cruiser gave 
demonstration of its value, that it was not 


authorized the construction 


such ciea! 


long before Congress had 
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knots with 22,000 horse-power, but this was in every case 
exceeded, the “Pennsylvania” making about 22% knots, 
and the other vessels from 0.13 to 0.24 knot in excess 
of the contract speed. The ships carry a maximum sup- 
ply of 2,000 tons of coal, and each is fitted with two 
18-inch submerged torpedo tubes. Subsequently, four 


cruisers were authorized, which are nearly 1,600 tons 
larger than the “California” class, and embody im 
provements in the armament and armor plan. These 
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Copyright 1905 by Loeffler m 
Displacemeni, 13.680 tons. Speed, 22 knots. Bunker Capacity, 2,000 tons. Armor: Belt, 6 inches to 344 inches ; turrets, 6lg 
inches to 6 inches ; barbettes, 6 inches ; deck, 144 inch to 4inches. Armament: Four §inch 4-caliber B. L.; fourteen 6-inch 50-cali 
ber R. F.; eighteen 3-inch R. F.; twelve 3-pounders ; eight 1-pounders ; two 3-inch fleld guns; two machine guns; six automatic 
guns. Torpedo Tubes, 2. Complement, 82. 
' ARMORED CRUISER “PENNSYLVANIA.” ALSO “CALIFORNIA,” “SOUTH DAKOTA,” ‘‘ COLORADO,” 


cars: 


of a powerful class of five of these ships, to embody 
the latest for 
‘California” “South 
the 
and 
the 


The class includes the 
Dakota,” built at San Fran 
“Colorado” “Pennsylvania,” built by 
the “Maryland” and “West Virginia,” 
Newport News Shipbuilding Company. 
inches beam, 


ideas this type 
and 
cisco; and 
Cramps; 
built by 
These ships are 502 feet 
24 feet 1 inch draft, on which draft they displace 


13,680 


long, 69 feet 6% 
and 
In outward appearance they are exceed 
fun 


tons 
handsome ships, with two masts and four 
feet at the 
The protection 


AE CE El 6 gy ena 


ingly 


freeboard varies from 20 bow 
19 feet amidships. 
belt from 6 to 314 inches in 
with a 


and 1% 


nels. Their 


and stern to about 


consists of a continuous 
thickness 
the flat 


the ship amidships 


having a 
inches on 


thickness, associated deck 
of 4 inches on the slopes 
Above the main belt, 


about one-third of 


the side of 
the ship’s length, is protected 
bulk- 


is car- 


for 
inches transverse 


8-inch 


inches of armor with 4 
heads. The main 


ried in two turrets forward and aft, and the fourteen 


by 5 


battery of four guns 


6-inch guns are mounted in a central broadside battery 
and in casemates, ten of the guns on the gun deck and 
y four on the main deck. There is also a battery of eigh- 
14-pounders mounted on the gun deck and in the 


99 


The ships were designed to make 22 


teen 
superstructure 


“MARYLAND,” AND “WEST VIRGINIA.” 
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York 


at Cramps; 


are the “Washington,” built by the New 
building Company; the “Tennessee,” built 
and the “Montana” and “North Carolina,” now building 


Ship 


at Newport News. The improvements consist of length 


ening the belt until it extends well beyond the bar 
bettes of the main guns; substituting four 104neh 
10-caliber guns, in place of the four 8-inch 45-caliber 


adding a 6-inch guns to the sec 


battery, making sixteen in all 


guns, and peir of 
ondary 

Although 
armored foreign 


the same date, they are entirely outclassed by the later 


the ships of this class are the equal of 


those cruisers of navies designed at 


armored cruisers of other navies, such as the Japa 
nese “Tsukuba,” with its four 12's, twelve 6s, and 
twelve 4.7’s, and the British “Invincible” class, carry 


ing eight 12’s and sixteen 4-inch guns 


PROTECTED CRUISER “CHARLESTON”—CLASS OF 
THREE SHIPS. 


We have recently added to the navy three protected 


cruisers which, in view of developments since the 
Japanese war, are of doubtful value. These are the 
“Charleston,” built at Newport News; the “Mil- 
waukee,” built at San Francisco; and the “St, Louis,” 


built by Neafie & Levy, of Philadelphia. In view of 
the size of these ships, 9,700 tons, it is unfortunate 


that they should be so poorly protected. Their armor 


plans show a protective deck oniy 2 to 3 inches in 
thickness, and a partial belt of 4-inch armor, with 
4-inch armor for the protection of the central bat 
tery The ships carry each fourteen 6-Inch S0-caliber 
guns, one mounted forward, one aft behind shields 
and the other twelve being carried on the gun and 
main decks within the central battery The vessels 


have made speeds of slightly over 22 knots on trial 
which is half a knot 
Fifteen hundred tons of 
bunkers. 
though they are no worse than the contemporary frit 
ish ships of the “County” class, several of which have 
In a 


requirement 
the 


The fighting value of these ships is small 


above the contract 


coal can be stored in 


visited our eastern harbors in recent years mod- 
ern engagement, these vessels would be quite unabie to 
engage the up-to-date cruisers of some foreign navies. 
their type they would be 


and against ships of own 
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Speed, 22 knots 


Displacement, 14,500 tons. 
deck, 4 inches to 14 inch 


inches ; barbettes, 7 inches to 4 inches ; 


ber guns ; twenty-two 3inch guns ; 


ARMORED CRUISER “ TENNESSEE.” 





eed 


wee. 
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' Displacement, 9,500 tons. Speed, 22 knots. Bunker Capacity, 1,500 tons. Armor: Belt, 4 inches ; topsides, 4 inches ; deck, 
flat, 2 inches; slopes, 3 inches. Armament: Fourteen 6 inch R. F.:; eighteen 3-inch R. F.; twelve 3-pounder semi-automatics ; four 
1-pounder automatics ; two 3-inch fleld guns , two .30- aliber machine guns ; eight .30-caliber automatics, Complement, 561 
‘ 


SEMI-ARMORED CRUISER “ CHARLESTON,” 


ALSO ‘ MILWAUKEE” AND “8T. LOUIS.” 


Bunker Capa 
Armament: 
twelve 3-pounders ; fourteen small guns. 


5 


ty, 1,950 tons. Armor: Belt, 5 inches; turrets, 9 inches to 
Four 10-inch 40-caliber guns ; sixteen 6-inch 50 ceili 
Torpedo Tubes, four 21-inch. 





ALSO “ WASHINGTON,” “MONTANA,” AND “NORTH CAROLINA,” 


terribly cut up by shell fire of the rapid-fire batteries. 


They will be useful for scouting purposes; but could 


engage only ships as poorly protected as themeelven. 


UNARMORED CRUISER “CHATTANOOGA” AND CLASS. 


The Congress of 1899 authorized the construction of 
six small unarmored cruisers, which are known as the 


‘Chattanooga,” “Cleveland,” “Denver,” “Des Moines,’ 


and These vessels were de 


that is to say, their 


“Galveston,” “Tacoma,” 
signed to serve as “station ships”; 
duty, in times of peace, is mainly to cruise on foreign 
stations, and in time of war perform various naval 
duties which would not call for vessels of either great 
speed or serious fighting To this end they 


were designed with roomy quarters for the officers and 


power, 


men, and particular attention was paid to the various 
requirements of long cruises in foreign waters, where 


the opportunities for docking and refitting are limited 


To enable them to keep the sea for lengthy periods 
they are sheathed with wood and copper. They are 
just under 300 feet in length, 44 feet in beam, and 
have a draft of 15 feet 9 inches for a displacement 
of 3,200 tons. The protection consists of a deck 5/15 
of an inch on the flat and 2% inches on the slope 


of which we present an illustration, 
16.6 knots 


The “Des Moines,” 
built by the Fore River Company, made 
on her She carries a maximum supply of 
which is sufficient for 7,000 miies cf cruts 
Bach ship mounts ten 5-inch 
The former 


trials TAG 
tons of coal 
ing at 10 knots speed 


50-caliber guns, and twelve smaller guns. 
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are mounted, two on the main deck, one forward and 
one aft protected by shields, and eight on the gun deck 


in broadside The complement is 293 officers and men. 


THE SCOUT CRUISER “SALEM” AND CLASS. 
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fill with water; but the commander-in-chief may find 
imposed upon him the consideration: Where should 
we fill with coal, and to what extent beyond the bunker 
capacity, in order to make the successive coalings, and 
the necessary stretches from point to point, most easy 
What distribution of these operations 
What 
limits, 


and most rapid? 
will make the total voyage shortest and surest? 
neutral 


anchorages may be available outside 


should neutral states consider coal renewal and other 
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Then the mere operation of transferring the coal, 
or other stores, under any of these circumstances 
is done more rapidly the second time than the 
first; and the third than the second. At what 
points of the voyage should additional colliers join, 
having reference, not only to the considerations above 
mentioned, but also to the ports whence they sail, that 
the utmost of their cargo may go into the fleet and 
the least be expended for their own steaming? It is 

always well to consider the worst diffi- 

culties that may be met. From the 





There are now under construction for our navy 
three vessels of an entirely new class, which are ex 
pected to prove a very serviceable type. These are 
the scout uiser Birmingham” and “Salem,” build 
ing at Fore River, and the Chester 
buildir at the Bath Iron Works As 
they are not designed to do any fighting, 


effort of the 
them fast 


except in an emergency, the 


designers has been to make 


and therough!) seaworthy To this end 
they 
deck 


tons displacement, 


are provided with a lofty forecastle 


and although they are but of 3,750 
they are being fitted 


with engines of 16,000 horse-power, with 


which they must develop a speed of 24 
knot: 
to the relative efficiency of the three types 


being 


With a view to obtaining data as 


of engine, the “Birmingham” is 


fitted with twin-screw reciprocating en 


gines, the “Chester” with four-screw Par 
sons turbines, and the Salem” with 
twin-ecrew turbines of the Curtis type. 


The armament consists of twelve 3 


inch rapid-fire guns and two 21-inch sub- 


merged torpedo tubes One excellent 


these boats is the large coal 


feature of 


supply, of 1,250 tons, which is expected 


te give them a 


than that of 


radius of action larger 


contemporary scouts of 
other navies 
—s ++ e+ OO 
THE TRUE SIGNIFICANCE OF THE 
PACIFIC CRUISE. 


(Continued from page 407.) 
on a speed trial with picked coal and 
firemen, but that which loses no time 


because it never misses opportunity At 


the end, when he came off Brest, out of 











north tropic on the one side to the same 
latitude on the other, the whole voyage 
of an American fleet will be in foreign 
waters, except when on the ocean com- 
mon. Upon what hospitality can it 
count in war? 

I hold it to be impossible that a fleet 
under a competent commander-in-chief 
and competent captains—not to mention 
the admirable junior official staff of our 
navy, of highly trained officers in the 
prime of life—can make the proposed 
voyage once, even with the advantages 
of peace, without being better fitted to 
repeat the operation in war. No amount 
of careful pre-arrangement in an office 
takes the place of doing the thing itself. 
It is surely a safe generalization, that 
no complicated scheme of action, no in- 
vention was ever yet started without 
giving rise to difficulties which anxious 
care had failed to foresee. If challeng- 
ed to point out the most useful lesson 
the fleet may gain, it may be not unsafe 
to say: its surprises, the unexpected. If 
we can trust press reports, surprise has 
already begun in the home ports. The 
fleet apparently has not been able to get 
ready as soon as contemplated. If so, 
it will be no small gain to the govern- 
ment to know the several hitches; each 
small, but cumulative. 








the dozen with him, all but two 


ships 


Displacement, 3.200 tons 
4 inch on flat, 1 inch to 2 inches on slopes 


were turned over to the admiral there 
commanding ready for any call; to 
biockade or to fight Of the two, one, 


structurally, he had retained 
from the first chiefly 
value as a fighting unit, due to an ex 


other, his 


worn out 
because of her 
ceptional captain; the own flagship, had 
been over two years from a home port, yet within a 
month of arrival sailed again for his last battle. Com 
pared to these its antecedents, Trafalgar is relatively 
a small matte: 

The example is for all time. Incidental conditions 


have changed then, but the essential problem 


Steamers may not find in a calm, or in an 


since 
remains 


unprofitable head wind, the propitious moment for 


clearing a storeship, or running into a near port to 


SEMI-PROTECTED CRUISER “ DES MOINES.” 


Bunker Capacity, 700 tons 
Ten 5-inch R. F.; 
Complement, 295 


Speed, lig knots 
Armament: 


l-pounders ; four Colts; one 3-inch field gun 


“DENVER,” “GALVESTON,” AND “ TACOMA.” 


refreshment an operation of war not to be permitted 
within their jurisdiction? What choice is there among 
facility due to weather? If 
where will conditions be most 
propitious? For concrete instances: How much of 
the wide and shoal estuary of the La Plata is within 
neutral jurisdiction? Is the well-known quietness of 
the Pacific between Valparaiso and the equator such 
that colliers can lie alongside while the ships hold 
their course? If so, at what speed can they move? 


these anchorages, for 
driven to coal at sea 


Armor: Deck, 
eight 6-pounders : two 


ALSO “ CLEVELAND,” “ CHATTANOOGA,” 


In my estimation, therefore, the mat- 
ter stands thus: In the opinion of Sir 
Charles Dilke—than whom I know no 
sounder authority, because while non-pro- 
fessional he has been for a generation a 
most accurate observer and appreciative 
student of military and naval matters 
—the United States navy now stands second in 
power only to that of Great Britain; but it is not 
strong enough to be divided between the Atlantic and 
Pacific coasts. Doth are part of a common country; 
both therefore equally entitled to defense. It follows 
inevitably that the fleet should be always ready, not 
only in formulated plan, but by acquired experience, 
to proceed with the utmost rapidity—according to the 
definition of mobility before suggested—from one coast 
to the other, as needed. That facility obtained, both 














Length, 40 fect. Beam, # foc: S inches. Trial Draft, 16 fect 10 inches. Depth Amidship, % feet 6 inches. Displacement on Trial, 3,750 tons. Battery, twelve 3inch guns, Torpedo Tubes, 


two submerged. Armor: 





Deck, 144 inch, side, 2 inches 


SCOUT CRUISER “SALEM.” CLASS OF THREE SHIPS. 





Horse Power, 16,000. Speed, 2% knots. Coal Supply, 1,250 tons. 
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coasts are defended in a military sense. By this I do 
not mean that an enemy may not do some flying 
injury—serious injury—but that no large operation 
against the coasts of the United States can prosper, 
unless the enemy command the sea; and that he can- 
not do, to any effect, if within three months a superior 
United States force can appear. Rodjestvensky took 
longer; but could he have smashed Togo, as Togo did 
him, what would have been the situation of Japan, 
for All the successes of the preceding fourteen months? 
Evidently, however, the shorter the transit from the 
Pacific to the Atlantic, the greater will be the power 
of the fleet for good; just as it would have been better 
if Rodjestvensky—assuming his success—had come 
before’ Port Arthur fell, or better still before its fleet 
was destroyed. Such mobility can be acquired only 
by a familiarity with the ground, and with the meth- 
ods to be followed, such as Nelsen by personal experi- 
ence Had of the Mediterranean and of the West Indies; 
of the facilities they offered, and the obstacles they 
presented. Such knowledge is experimental, gained 
only by practice. It is demonstrable, therefore, that 
the proposed voyage is in the highest degree practical; 
not only advisable, but imperative. Nor should it be 
a single spasm of action, but a recurrent procedure; 
for admirals and captains go and come, and their 
individual experience with them. Why not annual? 
The Pacific is as good a drill ground as the Atlantic. 
ee 
Paper from Peat, 

In the report of United States Consul R. S. S. Bergh, 
of Gothenburg, Sweden, it is announced that paper 
making from peat has been begun in Sweden on a 
commercial scale A company capitalized at over a 
million has acquired possessiog of extensive peat bogs, 
and has prepared plans for mills to turn out wrapping 
paper and pasteboard. Although the money for the 
enterprise was largely put up in London, the process 
by which the vegetable fiber of the peat is to be turned 
into paper is covered by an American patent. It is 
claimed that the cost of a ton of paper worth $30 is 
but $15, leaving a more than satisfactory margin of 
profit. Further claim is made that but two hours are 
required to convert peat into paper. This process, 
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HARBOR-DEFENSE MONITORS, 

The great scare which took place along our sea 
board cities when it was known that the Spanish fleet 
had started for America was no doubt largely respon 
sible for the authorization by Congress in 1898 of four 
harbor defense monitors, one of which, the “Arkan 
sas,” built at Newport News, is herewith illustrated 
The others, the “Florida,” “Nevada,” and “Wyoming,” 
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remaining three reserves are in the waters of the 
State of Washington and include islands, some being 
at the entrance to Puget Sound, while the others are 
on the southwestern coast of the State near the Ore 
gon line. 

In forest preserves 480,451 acres have been added to 
the Stanislaus and Lassen Peak national forests in 
California, the addition to the Stanislaus forest lying 
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Displacement, 3,235 tons. Speed, 12 knots. Bunker Capacity, 400 tons. Armor: Belt, 11 inches; turrets, 11 Inches; bar 
bettes, 11 inches ; deck, 14% inch. Armament: Two 12inch 40-caliber B. L.; four 4-inch R. F.; three 6 pounders ; six 1-pounders ; 
two Colts. Complement, 137 


HARBOR DEFENSE MONITOR “ARKANSAS.” ALSO “FLORIDA,’’ “WYOMING,” AND “NEVADA.”’ 


were built at Elizabethport, Bath, Me., and San Fran- 
cisco. The “Arkansas” is 252 feet long, 50 feet beam, 
and draws only 12 feet 6 inches of water. She is a 
typical monitor, with a freeboard of only a few feet 
and her main battery of two 12-inch guns is carried at 
a height of not more than 8 or 10 feet above the 
water. The belt, 11 inches in maximum thickness, ‘s 
5 feet wide, half of this being below the water line. 


The deck is 1% inches thick and the barbette and 


turret are protected by 11 inches of armor, all treated 


in Calaveras, Tuolumne, and Mariposa counties. The 
strip of land is 55 miles long and covers 348,570 acres. 
The northern part of this addition takes in the famous 
Calaveras grove of big trees, which is owned privateiy 
The other smaller adjacent groves have given to the 
government the intention of*buying the patented land. 
i 
TORPEDO-BOAT DESTROYERS. 

At the time of the Spanish war the United States 

possessed no torpedo-boat destroyers; but the Congress 


° ° ° ° ° 
CON ‘STORES STORED 
i OAD 


LONGITUDINAL SECTION, SHOWING INTERNAL ARRANGEMENTS OF TORPEDO-BOAT DESTROYERS. 


however, will not do away with the use of wood pulp 
entirely, since only the rougher kinds of wrapping 
paper and cardboard can be economically made. 
Coarse papers and cardboards made from peat possess 
zreater strength than similar articles in which straw 
is the basis. The supply of peat in the world is practi- 
cally inexhaustible. It is found in all the countries of 
northern Europe, where it has been used for centuries 
as a fuel. It is not unusual to discover deposits many 
miles in extent and from ten to fifty feet deep. Siberia 
alone possesses thousands of square miles of this mate- 
rial, and much is known to exist in the United States 
and Canada. If it helps to produce the coarser grades 
of paper and thus relieves the pressure upon the tim- 


by the Krupp process. In each corner of the super- 
structure is mounted a 4-inch, 50-caliber gun. The 
vessels have a-speed of 12 knots in smooth water. 
They are purely harbor defense vesse!s, and in any but 
a comparatively smooth sea it would be difficult to 
make accurate shooting with the big guns. Steaming 
head to sea the decks are constantly submerged, and it 
would be a problem under such conditions to keep the 
water out of the turrets. It is certain that no more 
ships of the monitor type will be constructed for the 
United States navy. 
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New Forest Reserves Created, 
President Roosevelt has recently created four new 
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Length, 240 feet 7 inches. Beama, 22 fect 3inches. Draft, 6 feet §inches. Displacement, 40 tons. Horse Power, 6,4% 
Speed, 2% knots. 


TORPEDO-BOAT DESTROYER “MACDONOUGH.’ CLASS OF SIXTEEN VESSELS. 


ber supply, it will do a great deal toward aiding in 
the preservation of the forests of the United States. 
OO 

The output of coal in Peru in 1906 was 79,900 tons, 
as against 75,300 tons in the previous year. The out- 
put of oil increased from 50,000 tons to 71,000 tons. 
The greater bulk of the coal was raised in the Cerro 
de Pasco district. The copper output showed an in- 
crease over the previous year, and amounted to 13,500 
tons, this figure including ingots, mattes, and mineral. 





bird and animal reserves on the Pacific coast, as well 
as ingreasing certain forest reserves. The action was 
the outcome of the campaign undertaken by the Na- 
tiona] Association of Audubon Societies, to prevent the 
extermination of the sealion and of certain birds 
inhabiting the small islands along the northwestern 
Pacific coast. One of the reserves on the coast of Ore- 
gon. embraces a: number of rocky islets which are 
worthless for any other purpose. In spite of this fact, 
they are inhabited by a vast number of sea birds. The 


of 1898 authorized on May 4 the construction ef six 
teen of these vessels. The contracts were signed in 
the following autumn, and it was not until some four 
years later that these boats went into commission. 
The accompanying photograph of the “Maedonough’ 
shows the characteristic features of these craft. They 
vary in displacement from 408 to 482 tons, on a mean 
draft of from 6 feet to 7 feet 2 inches; but the full 
load displacement is considerably greater, varying 
from 512 to 692 tons. The “Macdonough” is 240 
feet 7 inches long, 22 feet 3 inches extreme beam; 
her mean draft is 6 feet § inches; her normal dis- 
placement 430 tons, and her full load displacement 
512 tons. She is driven by twin-serew iriple 
expansion engines. Steam is supplied by Thorny 
croft boilers. Her highest speed on trial was 28 knots 
on a mean displacement of 400 tons, and this was 
obtained with an indicated horse-power of 6,425. Her 
bunker capacity is 110 tons. The lowesi apeed ob 
tained on trial by any of these boats was 28.1 knots 
and the highest 29.69 knots, which was the specd of 
the “Stewart.” It cannot be said that our destroyers 
have been very successful. During last summer a race 
was arranged from Sandy Hook to Hampton Roads, in 
which several of the boats broke down and the win- 
ners fell far below their trial speeds. It is believed 
by our naval constructors that it is wiser to build 
larger and stronger boats with greater cruising radius, 
and be satisfied with a moderate speed of from 21 to 
26 knots. It is claimed that such boats could repeat 
their trial speed in actual service under any but the 
most extreme conditions, and that they would be free 
from the ever-recurring breakdowns which render our 
present destroyers so unreliable. Hence the present 
intention of the government is to build five 800-ton 
destroyers in which the weights allotted to hull and 
engines will be sufficient to render them serviceable 
in any kind of weather. These boats are to be driven 
by Parsons turbines. We think it would be wise to 
add to the displacement, and raise the speed to at 
least 30 knots. 

We have also added to the navy 22 torpedo boats o 
from 150 to 340 tons displacement, and of from 22 to 
30 knots speed, the particulars of which are given in 
the tabular summary of the navy on another page. 
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WARSHIP TONNAGE OF THE PRINCIPAL NAVAL 


POWERS 

On a given nount of displacement, two competent 
naval a hitect will produce two hip which while 
they may differ ve widely in detail ire apt to re] 
ent about the ! ount of milita efficiency in the 
total What one call nh gun pow he other will 
exhibit in superior armor protection Where one ex 
cele in need the othe will show great endurance o1 
cruising rad and >» Or And if in estimating the 
trer h ‘ i displacement a proper deduc 

ym be made of obsolete ships, and only those be includ 
ed ‘tn the comparison which have real fighting value, a 
fairly iecurate ough-and-ready estimate of relative 
power may be obtained. This is the principle of com 


parison which has been followed by the Office of Naval 


Iutelligence of the Navy Department in a table which 
they have st i ned showing the comparative warship 
tonnage of the principal naval powers It is simply a 
statement of the total displacement of all the ships of 


out taking any account of the particular 


design of 1¢ individual ships which make-up that 
total lt teeludes all the hip actually constructed 
of a thousand tens or more displacement, and,al! the 
torped eraft of more than fifty tons The vessels 
excluded from th comparison are as follows: Those 
over twenty eu old unless they have been recon 
structed and rearmed since 1900: transport collie! 
repalr hip rrpedo-depot hip converted merchant 
vesseis o rch? vessels of less than 1,000 tons, ex 
cept torpedo craft of le than 5) tor With reference 
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VESSELS BUILT JUNE 1, 1907. 





1 
‘ ‘ - 
- : 
$ & | £ q x 

E ; © zi; e 
| as 

< | 

England |) 8 90 142. 47 | 
Frapce 9 | W 23 Ba7 
United States a 22 | 10 41 16 32 
Germany 22 s 3s 60 48 
Japan ° lt i 19 he 77 
Russia 5 4 lS Ww 57 
Italy Ww t\ 1! 13 tit 
(Austria eves ee 8 ; 5 1 3b 





Onna 
- 





Z 
a |8% 
= i 
= “> 
z re 

” 0 
4\ 12 

1 ll 


* Dattiesbips, first-claas, are those of (about) 10,000 tons or more 


lisplucement 


+ Includes all unarmored cruising vessels above 1,000 tons dis- 


placement 
t Includes smaller battleships and monitors. No more 


vessels of 


this class are being proposed oc built by the great powers. 


to the table summarizing the number of ships 


of each 


class possessed by the navy, it should be noted that 


battleships of the first class are those of about 10,000 


tons or more displacement; that under the 
cruisers are included all unarmored cruising 


above 1,000 tons displacement; and that unde 


head of 
vessels 


r coast 


defense vessels are included the small battleships and 


monitors, regarding which it should be noted 
more vessels of this class are being proposed 


by the great powers 


that no 


or built 
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It should also be noted that in making comparisons 
of naval strength, and particularly of naval increase, 
the fact should be taken into consideration that the 
rapidity of construction varies greatly in different 
countries. In England, Germany, and Japan, the bat- 
tleships and armored cruisers are completed in from 
two to three years; in the United States, from three 
to four years; and in France, Italy, and Russia, not 
less than four years are required. 

It will be seen from the accompanying diagram that 
Great Britain continues to hold her commanding lead 
among the naval powers, with a total tonnage of 1,633,- 
116, which is two and two-thirds as much as that of the 
second power, which is the United States with 611,616 
tons. France comes third with 609,079 tons, Germany 
fourth with 529,032 tons, and Japan fifth with 374,701 
tons. If all the vessels at present building were com- 
pleted, France and the United States would change 
places, the position of the other powers remaining the 
same. Great Britain would have 1,821,610 tons, France 
836,112 tons, the United States 771,758 tons, Germany 
680,602 tons, and Japan 451,320 tons. 

Some ingenious and more or less reliable estimates 
of naval strength have been made, in which the ships 
are estimated according to a system of points, so much 
for guns, so much for armor, so much for speed, with 
a certain percentage of reduction for age; and, un 
doubtedly, this is the true way to institute the com 


parison But even here, the result is not conclusive; 


e 


for the reason that it takes no account whatever of 


(Continued on page 431.) 





£ NG “aH 4 NO = 4633, 1/6 TONS 














UNITED STATES —~ 611,616 fous 





FRANCE -~- 


JAPAN -~ 37470! Fons 








UNITED STATES 
ENLISTED MEN ~ 34.064 









JAPAN 
41.070 


L 


Pe ee 





GERMANY FRANCE ENGLANO 
42,400 $4,92¢€ 98 3973 








COMPARATIVE STRENGTH OF LEADING NAVAL POWERS IN SHIPS AND ENLISTED MEN 





FEY AP ge — 


a 


— 








D BER 7, 1907 


THE UNITED STATES NAVAL ACADEMY. 

OMMANDER EDWARD I BEACH, | Ss. N. 

N the Naval Academy at An 
napolis the government has 
spent $10,000,000 in the last 


rENANT-( 


nine years, with the result 
that the school now has mag- 
nificent massive stone build 
ings designed to last for all 
time The most important 
Bancroft Hall, 
midshipmen are 


building is 





where the 
quartered and mess. In the center of this, facing 


Chesapeake Bay, is the beautiful Memorial Hall, 
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tradition, and sends him to sea after four years of 
severe training ready to commence his life’s work 
ORGANIZATION 

The Naval Academy is directly under the Chief of 
the Bureau of Navigation. It is in charge of the su- 
perintendent, a naval officer of the rank of commander, 
captain, or rear admiral. In matters of discipline af- 
fecting officers, midshipmen, and enlisted men, the 
superintendent is in supreme control. 

Next to the superintendent in rank and authority, 
and in immediate charge of the midshipmen, is the 
commandant of midshipmen. The discipline and con- 
trol of the midshipmen is the special duty of the com- 
mandant. This is done under the general direction of 
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commissioned naval officers and twenty-six vivilian 
professors and instruetors at the Naval Academy con 
cerned in instructing the midshipmen. These are di 
vided up into the different departments, there being 
one head and a number of assistants to each depart 
ment 
Naval officers are assigned to all departments in 
addition, to the departments which may be character- 
ized as nen-professional,, such as the Bngtish and 
modern language departments, the civilian professors 
are detailed 
In the professional departments, such as seaman 
ship and ordnance and gunnery, theoretical instruc 
tion is given by recitations on prescribed lessons, as 
well as practical instruction by varied drills pertaining 
to the respective departments. Thus ordnance and 
gunnery will have charge of all infantry and artillery, 
f great gun, and 





considered by competent architects to be of exquisite the superintendent, but it is only one of many duties 
desi On one end of Bancroft Hall is the Armory, devolving upon that officer. He is also responsible for 
en the other end the Seamanship and Gymnasium the proper expenditure of vast sums of money, for the 
building. These 
are ull buildings 
of huge dimen 


sions, and yet 
form but different 
parts of one main 
building 
viewing 
these structures 
o! is impressed 
by the ambitious 
arches of the 
Armory, and the 
ornamentation of 
the exterior of all 
this stone work 
The next in im 
portance is the 
Academic build 
ing In this are 
the library, the 
auditorium, class 
and lecture rooms, 
the educational 
electric plant, the 
chemical labora 
tories. The front 
of the Academic 
building is espe 
cially beautiful 
Next comes the 








torpedo drills; 
seamanship, of all 
boat ard sail 
drills; marine en- 
gineering, of all 
shop and steam 
drills. 

Officers ordered 
to the Navai 
Academy are ai 
ways just from 
sea duty Until 
recently there 
have never beer 
more than three 
or four civilian 
instructors em 
ployed in the itn 
struction of mid 
shipmen, It has 
always been the 
practice to detail 
seagoing 
for these duties, 
in modern Ilan- 
guage and mathe- 
matical instruc- 
tion as well as in 


officers 


navigation and 
seamanship stud 





ies. ‘he purpose 





Steam Engineer- 
ing building, of 


enormous size 


A Drill in the Armory. 


has been to sur 
round midship- 





This includes the 
machine shop, 
foundry, and oth 
er shops and 
rooms ibe 

The Memorial ay 
Chapel with its 4 
ambitious dome is 
perhaps the most 
striking of all the 
buildings In its 
crypt the ashes of 
John Paul Jones 
will find a worthy 
resting place 

The purpose of 
all this is to pro 
vide a place 
where young men 
may be trained 
for commissions 
in the navy. The 
duties devolving 
upon officers on 
shipboard deter- 
mine the _ scope, 
extent, and  na- 
ture of the An 
napolis training 

Aboard ship offi 








men with nething 


‘ but a naval at 
: mosphere, and 
- those best quali- 


fied to do this vvre 
officers fresh from 
sea service; the 
idea is that asso- 
ciation fm a reci 
tation reom with 
a naval officer will 
be in a general 
way beneficial to 
the midshipmen, 
irrespec- 
tive of what the 
officer may be 
teaching. 

An officer's tour 
of duty here is 
two years, at the 
end of which time 
he is ordered to 
sea. <All cificers 
are subject io 
Naval Academy 
detail, and must 
be prepared to 
teach, not only 
what they have 








cers control an 
organization that 
moves with abso 
lute precision; 
they are called upon to manage and care for 


boilers and steam engines and their appurte 


pances, for electric and hydraulic .,and air en- 
gines, for guns, turrets, torpedoes, and explosives. 
They must direct the workings of large bodies of men 
under various circumstances, manage boats in bad 
weather, maneuver and navigate the ship. These re- 
quired duties regulate the nature of the training at 
Annapolis of the young men who will soon be called 
upon to perform them 
Annapolis does not produce admirals and captains; 
higher naval training comes with service afloat under 
responsible duties. But the Naval Academy has a 
ficld of its own of great importance. It selects and 
and molds the material out of which eventually 
officers will be made. While at the Academy it 
ounds the midshipman with naval atmosphere and 


The Entire Battalion on the Parade Ground. 
THE UNITED STATES NAVAL ACADEMY. 


condition of the matériel as well as the personnel. 
There are eight hundred and fifty midshipmen now at 
the Academy, but there is also a vast educational 
plant, five warships with their crews, six torpedo boats 
fully commissioned, and hundreds of workmen, all 
coming under the superintendent's orders. 

In scholastic matters affecting midshipmen, the 
Academic Board, corresponding to the faculty of a col 
lege, decides. This board is composed of the super 
intendent and the heads of the various academic de 
partments. 

These departments are as follows: 
manship, ordnance and gunnery navigation, marine 
engineering and naval construction, mathematics, phy- 
sics and chemistry, electrical engineering, English 
studies, modern languages. 

Besides the superintendent there are eighty-five 


Discipline, sea 


recently been 
‘ practising 
on board ship, but 
also subjects thai 
may not be so familiar. An officer ordered to Naval 
Academy duty does not know to which department he 
will be assigned, and at times the work of preparation 
for the next day’s recitations causes many officers ty 
burn the midnight oil 
On the Academy grounds there are fifty sets of quar 
ters provided for officers having families, and a large 
number of suites for bachelors in the officers’ mere 
Duty at Annapolis is very pleasant, all are interested 
in the same thing and in each other. A civilian vould 
inevitably soon be tired by the amount of shep that is 
talked, but this is natural to the naval officer where his 
intimates are part of the same organization, and in 
terested in the same things he is. Social mattere here 
are continuous throughout the year There are balls 
and teas and card parties and dinners constantly oc- 
(Continued on page 4381.) 
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A General View of Bancroft Hall. 














The Library. On the Shelves Are 50,000 Books. 





The Rotunda of Bancroft Hall. he Interior of Memorial Hall. 











Interior View of the Armory. 
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The Academic Building. Erected at a Cost of $1,500,000, 
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Entrance to Bancroft Hall. The Superintendent's Offices. 
Memorial Chapel, Which Cost Over $400,000 and Is Not Yet Completed. The Crypt Will Contain Paul Jones’s Body. 
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SIMPLE EXPLANATION OF MODEL BASIN METHODS When preparing for testing, the model is carefully The 
BY ¥. TA VAL CONSTRUCT . weighted in the water to the exact displacement and 
r" ' vor} f al xperimental model basin trim corresponding to the full-sized ship, and then 
he f witl asonable ira of the towed at various speeds, through recording dynamo 
‘ we f ized sl fro netric apparatu from a carriage which runs back Fig. 1 
x peri } i na exper 
model A an a ees 
rt ' ‘ lel va 
was built i ”Y é i b M | 
Willia: i I ! ea re | 
qua Ene! a | i : en ove 
} Ad The second was built - “6 f ¥ 
" n firm of Clyde hi 

I det it Dur rton, Scotland ittle 

more tf ) Vel eat izo 

Lb t la en year he number! 4 

of model bast ha increased rapidl y 

sesicde England, there al now govern | 

ment isins in Ital Russia, the United | d 

States, German and France, and there y 

re private basins in England, Germany Pe ra | 7 

ind the United States Im the United 

State the government basin at Wash 4 

ington began wo in 1899. There is a f [ 
private basin a he University of Mich) ’ + 
gar and at Corneil University a canal , 

fea [fo iraulic experiments | also f 
used, io ome extent for experiments 
with models ef sbips and propellers Ht ; eer are Bla ; | ttt / = 30. 
Existing besin ire from 300 to 550 feet ’ ; naan hen. —~ ; tr 
L => TT el 

ieng, from 20 to 45 feet wide, and from 8 7 ttt aan t 
to t feet deep | Pat i - 

All of ese experimental basins rel | sy eZ 
upon the principles first enunciated and } + to * oe 
ipplied in practice to vessels by M1 j F f? # 
William ! ud The law of Comparison |  < =. 

Froude law i it I frequent | J } 

led acl t hat certain resistances / 

hipe nd model it corresponding | . f 
peeds Val aire« is thell displace - " 7 
ment hat 0 say, at speeds propor | | ; 
tional o the square ootse of any similiar a ¢ 5 
linear dimensior (preferably length) een += 4 = 
resistances which obey Froude’s law are ALE FOR ED - KNOTS PER HOUR 
directly as the displacements or as the Fig. 1.—Curves of Resistance and Change of Level of Model. Length, 20 Feet ; 
cubes of similar linear dimensions Mt Breadth, 2.076 Feet; Draft, 0.863 Feet; Displacement, 1,694 Pounds. 
bk roude lemonstrated conclusively the 


value of his methodg by showing that the 


actual resistance ¢ » full-sized ship 
he Mnglish naval vessel Greyhound 
as determined owing her, agreed very 
osels with resistance estimated by his 
methods from the resistance of a small 
model 
Phere are three main components of 
the resistance ) 1 sh vi the kin 
friction 0 the sistance due to the 
ubbing of the water on the surface; the 
ddy resistance or resistance due to the 


formation of eddies, such as those behind 
terh- posts truis et and the wave 
making resistance, or the resistance due 
to the creation of waves as the ship ad 
vances through the water The first and 
the third of these clements are the more 
important th practice 

The edd 


istance in properly de 


signed shipr i not great, and for prac 
tleal purposes is classed with the wave 
making resistance, the two combined 
forming what is often called the residu 
iry resistance It is the residuary re 
istance to which the law of comparison 
i ipplied direct! 

Ihe n frietio does not follow the 
iW corp partson but fortunatel) it 
can e estimated with reasonable ap 
proach to aceuracy for both model and 
tip 

The guantitie that have to be dealt 
with in medel experiment re small, and 
it 18 necessary th e model 
tructed with aecuracy and tested by a 
reliable apparatus with much care. The 
majority of model basins use paraffin 
wax in the construction of models, fol 
lowing the practice originally established 
! Mr. Froude. Paraffin cannot be made 


to stand the summer heat of Washington 
without inadmissible change of form, so 


United States basin wood is 


ed as meterial for the models This 
! ore ‘ rt otherwise has 
everything it | ’ It enables 
models 20 fe gt! » be regularly 
used, while with fin from 12 to 14 


fee the reat acticable length. Whether of and forth, and is arranged so that it can tow models at 
parafiin or wood model 1 sent accurately to a large number of speeds, the speed of each run being ly low speeds. 
(ale the nder-w ‘ ponding ship accurately determined and recorded. At the Washing 
nd have a thoroue! \ he Wash ton basin electricity was used for the first time to 
ton bast prinei ps ha odels is done drive the towing carriage. This feature has been 


nishing touche ell put 
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Fig. 2.—Speed of Ship About 18.5 Knots. Comparison of Wave Profile Fore 
and Aft Estimated from Model Runs with That Observed on Trials of Ship. 
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um by hand copied in all basins of later date. 
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recorded resistances are plotted as ordinates 


above the speeds, thus 


giving a number of spots 


through which a fair average curve is drawn, giving 
the total resistance of the model. 


shows from an actual model test a number 
of spots and the resistance curve RR 
drawn through them. The model repre- 
sented a collier with a long parallel mid- 
dle body and was tested to a correspond- 
ing speed higher than such a vessel could 
obtain in service. Its resistance curve 
shows up well the “humps” and “hollows” 
which are due to the fact that at some 
speeds the waves caused by the bow ac- 
centuate those caused by the stern, giv- 
ing a “hump,” while at other speeds the 
waves from the bow partially neutralize 
those at the stern, causing a “hollow.” 
The curves in Fig. 1 showing the change 
of level of bow and stern are typical. In 
practically every case, vessels of normal 
types settle bodily both forward and aft, 
as speed increases, with but little change 
of trim until, at a critical speed, which 
is in knots about 1.15 the square root of 
the length in feet (5.25 knots for a 20- 
foot model), the bow begins to rise sharp- 
ly and the stern to settle sharply. Not 
many actual ships are fast enough to 
reach this critical speed. 

The displacement, wetted surface, and 
all other necessary quantities in connec 
tion with the model having been calcu- 
lated in advance, the first step in the re 
duction of the results is to plot a curve 
such as FF in Fig. 1, which, being the 
frictional resistance of a plane 20 feet 
long and having the same surface as the 
model, is taken as representing the fric 
tional resistance of the model. It is im- 
portant that the surface be taken as 20 
feet long, because it has been found by 
numerous experiments that the coefficient 
of friction of a smooth plane surface in 
water varies with the length; the greater 
the length the smaller the coefficient of 
friction. The index or power of the speed 
according to which the friction varies 
also changes sumewhat with the length; 
but for lengths such as those of actual 
ships the index is practically constant 
at 1.83. 

The intercepts in Fig. 1 between the 
curves RR and FF give the residuary re- 
The application of the law of 
comparison to this residuary resistance is 
Thus, at 4 knots 
model speed the residuary resistance is 


7 90 
i.do 


sistance 


comparatively simple. 


pounds. Suppose the 20-foot model 
Then 


the linear ratio between model and ship 


represents a ship 500 feet long. 


25. The displacements are as the culx 


is 
of the linear ratio, or as 15,625. Curre- 
sponding speeds will be as vy 25, or ship 
speed will be 5 times model speed. The 
residuary resistance of the ship in fresh 





water would be, then, 15,¢ x 7.73, or, in 
round numbers, 120,800 pounds at 5 x 4 = 
20 knots. As a general thing, however, 
while model results are obtained in 
fresh water, we wish to know the resist 
ance of a ship in salt water. All resist 
ances are taken *o vary as the density of 
the water, which is an ample approxima 
tion So, to obtain the resistance of the 
ship in salt water, we multiply 120,800 
pounds by the ratio between fresh and 
salt water, which is 1.026. Thus we de 
termine the residuary resistance of the 
ship in salt water to be 123,900 pounds. 
We need still to caleulate its frictional 
We know, by calculation, its 
wetted surface, and for the coefficient of 
Tideman’'s 
frictional coefficients, obtained from ex 


resistance. 
friction we use Froude’s or 


periments with plane surfaces 
years ago, and which, it may be remarked, 


have been confirmed by such experiments 


many 


as have been made on the subject at the 
But some ex- 
periments on large and long planes, with 


United States model basin. 


surfaces such as commonly presented by 
towed at high speeds, 
would be of great value. 


ships’ bottoms, 


The coefficients in use are deduced from 
experiments with smooth planes of com 


paratively sma!l dimensions and towed at comparative 


Actual ships’ bottoms are seldom as 


smooth as plcones are made, and their dimensions are 
much greater than the planes hitherto tested. The 
needed investigation, however, would have to be car- 


(Continued on page 420.) 
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RECENTLY PATENTED INVENTIONS, 
Pertaining to Apparel, 
SHIRT-WAIST-RETAINING BELT.—E. J.} 
YrIGNY, New York, N. ¥ One purpose of | 


invention is to provide a belt especially 
igned to be worn in engagement with the 
side of a shirtwaist, that is, between the! 
ist line of the skirt and the shirtwaist,/ 
iich belt will effectually hold the shirtwaist} 
wn, and will not at any point in its length; 
ive a tendency to work upward so as to ap-| 


ar above the skirt waist-band 


Electrical Devices, 
CONNECTING DEVICE.—G. A. Scunavrer} 
nd H. G. Smock, Denver, Col 


invention has reference to electrical connec ? 


In this patent 


ms, and more particularly to a connecting 
device for telephone telegraph and electrie} 
ghting wires, the purpose being to render it 
easy to tap on or take off wires leading from} 
he ordinary service lines 

rIME-CONTROLLED ELECTRIC SWITCH. 
J. W. Woop, Mobile, Ala The invention re 
ates to electric switches, the more particular 


| 
} 


object being to provide such switches with 
means whereby a timepiece may control the} 
Further, it relates 
to the provision of connections from the time- | 


movements of the switch 


piece to the switch, for enabling the timepiece 
to be set so as to cause the movement of the | 
switch to take place at any desired moment 





Of General Interest. 
CALENDAR J. Ferreres, Habana, Cuba 
rhe invention relates more particularly to cal 
endars in which the same numerals and desig 
tions of the days of the week may be em 
ployed for each month in the year by adjusting 
their relative positions, and also may be used 
for any number of years, thus rendering the 
ealendar good for an indefinite period ! 
FIRE-EXTINGUISHER Ss Q STANLEY, | 
Casper, Wyoming The invention resides in a 





receptacle adapted to contain extinguishing 
material in granular or powdered condition, an 
xplosive cartridge arranged within the vessel, 
and fuses extending from the cartridge to the 
exterior of the vessel, the fuses being designed, | 
when ignited, to effect explosion of cartridge, 


or igniter, and cause violent breakage of ves- 





sel, and seattering the powder over considerable | 
area, and smothering the flames | 

NON-REFILLABLE BOTTLE A WiICKE, 
New York, N. Y The invention pertains to 


improvements in bottles and more particularly 


to means whereby the bottle, after having once 











The “Octopus” Type 
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Holland Submarines 


Superiority over all other types attested 
by findings of U. S. Navy Board after 
extensive tests in May and June, 1907. 


The Electric Boat Compa 


11 Pine St., New York, U.S. A. 














and which will hold the blade very securely for 
stropping. 

IMPLEMENT FOR BXTRACTING SPIKES 
|} AND BOLTS.—-S. F. Eupank, Columbia, Ky 
| This nail and bolt extractor comprises a handle 
| lever, Jaws pivoted on the handle lever, a sup 
| plementary lever, a bolt passing transversely 
| through the jaws near fripping edges there mn, 
|a cam and ratchet wheel devic« operable hy 
| the supplementary lever for compressing the 
| jaws, and a spring pressed by the jaws when 
; the jaws are compressed and expanding thom 
when they are released. 





Heating and Lighting. 

SECTIONAL STAND.--F. G. Guimien, Bal 
falo, N. Y The invention is an improvement 
in stands of a flexible nature, more eapeciaily 
designed as a support for an incandescent lamp, 
but usable for carrying various other forms of 
lamps. The object is to provide a construetion 
‘s of units movable one upon 









composed of a 
the other and f 
which is adjustable, whereby the frictional en 
gagement of the several units may be varicd 


ed together by resilient means 


Railways and Their Accessories, 

BRAKE MECHANISM FOR INCLINED 
RAILWAYS.—S. E. JaAcKMAN, New York, N. ¥. 
The invention refers to brake mechanisms for 
inclined railways, such as shown and described 
in Letters Patent of the U. 8S., formerly granted 
to Mr. Jackman. His aim is to provide a 
mechanism, arranged to contro! the car on the 
home stretch, independently of the occupants 
of the car, with a view of checking the «peed 
,; of the car and bringing it finally to a stop 
at the station Mr. Jackman hes aiso invented 
another brake mechanism for inclined railways 
and it refers to such as shown and described 
S., formerly granted 
if 


is to provide a brake mechanism, arranged in 


in Letters Patent of the I 





to him. The object of the present improver 





the track and under the control of an operater 
stationed near it, to check the car speed wihelly 
independent of the occupants, apd to bring 
the car to a stop at the home station 
STATION-INDICATOR AND ADVERTISER, 
A. P. Bonnarrons, New Orleans, La This 


invention is intended particulariy for use in 


street railway service, but ts useful In other 
| connections. One object is to provide an ind! 
|eator which will be automatically operated as 
the car passes along the track, and exhibit to 
the view of the passengers the name of the 
next station or street crossing 

| CAR-DOOR R Haut, Kenora, 
This car-door is to be used auxiliary 





Unitario, 
| Canada. 
to the usual door of box cars, and is espe 
clally designed to facilitate the unloading of 
, granular materials such as grain, coal, sand, 








been filled and emptied, cannot be refilled It 
is designed for use ir onnection with an or-| 
dinary form of bottle and _ readily applied | 
thereto, thus rendering the device capable of| 
more universal us ind serving to provide al 
simple and inexpens onstruction | 

BOX.—F. E. Warp, New York, N. ¥ rhe | 
inderlying purpose in this case is to provid 


a box in which the opening movement will be 





limited, preventing the parts from complete | 
separation, and which may " conveniently | 

ng on the wall in open position so that the 
matches may ve freely take from the box 
It may " onstr ted f paper, cardboard 
wood veneer or the ike 

CRUTCH 1. b. W Topeka, Kan rhe 
purpose of the inventor produce cruteh 
the length of which « be adjusted to suit 
persons of different height rhe special object | 
has been to provide struction which will 
accomplish t object without the use of 
springs or similar contrivances likely to get out 


of order 


CAPTIVI ,ALLOON II \. Hervé, 1 Rue 
Hautefeuille, Paris, France The object of this 
inventor is to enable observations for military 
or scientific purpose te ve made under a 
greater wind pressure or at a greater altitude 
or a given pressure of wind, while insuring 
reater stability of th ir with a smaller 


ractive effort than in known systems of cap 


ve balloons under the mbined conditions of 
trength and lightness necessary in such struc 
tures 

BREAD-SLICER H. Frank, Lickingville, 
l’a The slicer is especially useful for use in 


hotels, restaurants, and similar places where} 
read is sliced in large yuantities The in 
ventor’s aim is to produce a device which ean | 
be rapidly operated to slice the bread, the con 

struction being such as to enable the thickness 


of the slices to be adjusted at will 

MINE-DOOR 0%. N. EartuHom and T. G.| 
GALLAHER, Adena, Ohio The object of the 
improvement is to provide an efficient mine | 
door fer regulating the ventilation in mines} 
and other similar workings, which is operable | 
by a car for ore, coal, and the like, and which} 
is so constructed that it opens and closes trans 


versely of the mine passageway, thereby requir- | 


ing less room for its operating than a swinging 
door. 

BUTTER MEASURE AND CUTTER.—D. PF.| 
CurtTIN, St. Louis, Mo The invention per 


tains to improvements in devices for weighing | 
ind computing quantities of butter, its object 
being to produce a device which shall be simple} 
and efficient, and one in which any given quan 
ty of butter at a given price will be pressed | 
into shape and cut from the mass of butter 


Hardware. 
RAZOR-BLADE HOLDER s 
Bristol, Va. This is a device for holding blades 
vhen they are being stropped The inventor's 


FRAZIER, 


ntention is to produce a device which is sim 
ple in construction and which can be readily 
perated to seize or release the razor blade 





THE 


INTER-POLE MOTOR 


FOR 


INDIVIDUAL DRIVE 





It's the lightest, most 
compact of motors. Speed 
ratios up to 6 to 1, on single 
voltage, by field control. 


Sparkless at all loads 
and all speeds. 





Equally satisfactory in any 
position. 
See the bulletins and learn 


the details. 











Electro-Dynamic Co. 


BAYONNE, N. J. 


PHILADELPHIA, PA. 
Arcade Building 


PITTSBURCH, PA. 
200 Ninth Street 


jand the like Among other objects of the in 
ventor is to provide a door that will safely 
retain the material while loading and when in 
transit; also one which can be readily apd 
easily opened so that the material will freely 
run out to the angle of repose when it is de 


sired to discharge the loaded car 

SIGNAL SYSTEM.—B. F. Murke., Satida, 
Col. This improvement has reference to 
systems, the more particular object being te 
provide a system for displaying a target di 
rectly over a track where it may be more 
readily seen by the engineer, and for housing 
this target as well as rendering it invisibi« 





; 
ra] 
snail 


when not In ‘use 

SAFETY DEVICF FOR INCLINED RAIL 
WAYS.—S. BE. Jacaxman, New York, N. Y. The 
invention relates to devices such as shewn and 
described in Letters Patent of the U. 8., former 
ly granted’ to Mr. Jackman. The aim of thx 
present invention is to provide a device, such 
as used in pleasure resorts, exhibition grounds. 
and the like, and arranged to prevent accidental 
return or downward movement of the car while 
traveling up the inclined track portion of th: 


track in cases of accident to the propelling 


mechanism or other cause 


Pertaining to Vehicles, 
FLEXIBLE WHEEL FOR MOTOR AND 
OTHER VEHICLES H, F. Nictous, tiren 
fell Street, Adelaide, South Austr 
tralia The object of this invention Is to pre 





“ \us 





vide a resilient wheel which shall have the ad 
without its 


vantages of the pneumatic § tire 
disadvantages such as the liability to pune 
| ture The invention relates to wheels of the 
kind constructed with an outer flexible rim or 
tire and an inner rigid rim, with a series of 
springs arranged between and connecting them 

BOLSTER-PLATE FOR VBHICLES i 
Broapueap, Kast Branch, N. Y¥ The purpose 
of this improvement is to proyide a conatrn 
tion of bolster plates for the running gear of 
wagons, particularly lumber wagons, whereby 
the bolster is held rigid and the use of the 
| king bolt is dispensed with, which latter article 
i greatly impairs the strength ef the axle, and 


whereby also the bolster cannot be accidentally 
separated from the sand bar 

POLE AND SHAFT FOR ROAD-VEHICLES 
i—-J. A. Monwroomery, Waltom,N. Y. 17 
ple mechanism, properly applied on the thills 
of two-wheeled road g¢arts and carriages, in 
ire absence of their objectionable 
horse motion, retains their thills permanently 
in their original shape, and the inventor freis 
justified in claiming that ft is the last pa of 
wear out. 


mm 


mis sim 





sures ¢ 


the vehicle to require repair 

Novi Copies of any of these patents wil) 
be furnished b Minn & Co. for ten cents each 
Pleas« tate the ime of the patentee, title of 
the invention, and date of this paper. 
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THE DEVELOPMENT OF OUR SUBMARINE FLEET. 


rhe f \ marines of the United State 
navy has been « ted entirely since the war, with one 
é ptior ! Holland belnp constructed several 
en prior to that time In the following year seven 
sdditional naris known as the Adder Gram 
pus Moccasin “Pike Porpoise Shark and 
Plunge! were authorized and subsequently built at 
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results In three runs over the mile course, using 
only her gasoline engines, she averaged a little over 
11 knots, the first run being made at 11.6 knots. Run- 
ning submerged and using only her electric motors, she 
made a speed of about 10 knots. In the submergence 
test, while going at full speed on the surface, she 
hifted her motive power from gasoline engines to 
electric motors, filled her ballast tanks, and dived to 
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complicated in the telling, but by the use of forms and 
tables developed by experience it is rendered compara- 
tively short and simple. 

The law of comparison as applied to ships is a spe- 
cial case of the general mechanical law of similitude 
connecting the operation of any kind of model with 
the corresponding full-sized object. It is applicable to 
machines, such as steam engines, ventilating fans, 


























Launching a Submarine. 


Blizabethport, N. J The “Holland,” which was pur 


chased for purpose of experimentation and practice 


is 54 feet in length over all, of 10 feet inches beam 
and of 74 tons displacement when submerged. She is 
driven on the surface by gasoline engines of 45 horse 
power. and when submerged by an electric motor of 50 


1Orse-power She carries one torpedo tube. The other 


even submarine enlarged and improved Hol 
lamiis,”” $2 fe 10 inches in length, 11 feet 10% inches 
i? diameter, and of 122% tons displacement submerged 
Phe motive powe consists of a 160-horse-power gaso 
line engine, which drives them at about 8‘ knots on 
the surface, and a 70-horse-power electric motor which 
gives them, when submerged, a speed of about 7% 
Knots in 1904 Congress authorized the construction 
of four additional ubmarines of much greater size 
ind efficiency Three of these, known as the “Cuttle 
fish,’ Tarantula and “Viper are of one type, the 


Octopus” being iarger than the,others, Although they 
follow broadly the general design of the earlier boats, 
rf 


they are much more powerful, have a wider radius 


action, are of greater structural strength, of higher 


speed, and poss uperior maneuvering qualities, The 


a depth of 20 feet in 4 minutes and 20 seconds. In 
the test of the automatic devices for blowing the ballast 
in order to allow the boat to come to the surface in 
case of accident, she rose from a depth of 40 feet in 43 
seconds In the twenty-four hours’ submergence test 
in 30 feet of water, she carried down a crew of six- 
teen men, and came to the surface next day with the 
men in good condition. The “Octopus” has been tested 
as to strength and watertightness by actual submer- 
gence to a depth of 200 feet 
~> +o 
SIMPLE EXPLANATION OF MODEL BASIN METHODS. 
(Continued from puge 418.) 

ried on in open water, unless model basins in the fu- 
ture are built of much greater dimensions than those 
now existing. In the particular case we have been con- 
sidering, the wetted surface of the ship was 38,230 feet 
The coefficient of friction for a ship 500 feet long in 
salt water is from Tideman’s tables 6.00904 and the 1.83 


power of 20, the speed of the ship in knots, is 240.37 


Hence, the frictional resistance in pounds is 38,230 x 


1.00904 x 240.37 83,100. The total resistance at 20 
knots is, then, 207,000 


pounds. 











As a rule, since the 
practical application ol 
model basin results is in 
connection with power, 
we wish to calculate -not 


neg ee atin 


Interior ot Submarine Looking Forward. 


screw propellers, and others. It is necessary, how- 
ever, that certain conditions be satisfied, the essential 
conditions as regards the motion of liquids being that 
the motions should be similar and that the ‘pressures 
at corresponding points’ should be in the same ratio as 
the linear ratio between model and ship. This condi- 
tion is fulfilled as regards the waves created by models 
and ships, careful observations and comparjsons hav- 
ing shown that they correspond very closely, indeed. 

Fig. 2 shows, for instance, the wave liné, forward 
and aft, as measured against the side of a large United 
States battleship on trial and the corresponding wave 
line deduced from model experiments in the United 
States model basin. The coincidence is. seen to be 
close, being practically exact as regards length of 
wave and within the limits of error of gbservation as 
regards height. On the actual ship the extreme height 
of the bow wave forward is some 16 of 17 feet above 
still water, while the height of the bgw wave of the 
model at corresponding speed was only about 8 or 9 
inches. There generally seems to be f slight tendency 
for the bow wave forward to be a shade lower than 
would be indicated from the model experiments, while 
the wave as measured aft is a lit@Ze higher; but gen- 
erally there is so much broken Water aft on the full- 
sized ship that the wave is measured high. 

In the case of the waves the uniform pressure of 
the atmosphere has Bo effect upon the result. Prec- 
tically the same wave would be created if model or 
ship were running in a vacuum. When it comes t» 

eddy resistance, however, the case 





é 








Running on the Surface. 








three thmarine of the Cuttlefish” type 
are about SO feel lone over all 12% feet 
In diameter, and displace 175 ton On 
the surface they are driven by gasoline 
engines at a speed of 10 knots, and in the 


ubmerged condition the electric motors 








is different, particularly eddy re- 
sistance around submerged objects, 
such as struts. Here the pressure 
of the atmosphere results in the 
fluid pressure at any given point of 
the model being much greater than 
it should be to correspond with the 
fluid pressure at the corresponding 
point of a full-sized ship. This ex- 
cess pressure may prevent the 
formation of eddies in the case of 





Z 








have driven them over the mile course at 
a speed of 8 knot They are supplied 


with a submarine beil signal system for 


mimunication with th urface They 

ubmerge by filling various ballast tanks dis- 
tributed throughout the boat The reserve of 
moyeney when in diving trim is from 500 to 
L000 §=pounde To navigate’ the boat submerged 
the propellers are irted, and by means of the diving 


rudders, which are turned downward, the axis of the 


vessel is inclined by the bow from 5 to 10 degrees 
To maintain ibmergence after reaching the desired 
depth the diving rudders are shifted and the boat is 
thus heid required depth The process of diving 


i liaw 4 1dmitted to the ballast tanks 
ntil buoyan i ee ed to the desired degree, which 
is generally be ) and 1,000 pounds The pro 
vellers are started living rudders put down 
the vesse! deacendi: 1 ad nward incline To 
return to the surface the diving ders are put up 


the boat traveling to the su upward incline 
The triais of the “Octopus r < ied out by a 


special trial board of the mavy gave ver tifvine 


Rising from a Dive. 








resistance, but what 
is known as effective 
horse-power; that is 
to say, horse-power 
which would be ab 
sorbed by the resist 
ance at the speed of 


the ship. Inthe case 














in hand for in 
stance the resist 
ance at 20 knots is 
207,000 pounds A 

speed of 20 knots is a speed of 2026.6 feet per minute. 
Hence, the resistance will absorb 419,500,000 foot- 
pounds per minute and the effective horse-power would 

419,500,000 
be —————. Or 12,700 in round numbers. 
33,000 


The process described above may seem somewhat 


The “Octopus” Diving. 
THE DEVELOPMENT OF OUR SUBMARINE FLEET. 


the model which would appear if the fluid pressures 

were reduced to correspond to the pressures around 

the full-sized ship. This would not be the case behind 

a square stern-post, for instance, because the area in 

rear of this would be full of eddies for either model or 

ship. But we might have cases where eddying around 
(Continued on page 433.) 
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igl 1 wider danger space, and far greater likeli Sampson's fleet at Santiago and the battleship “Rhode 

hood of hitting the mar) The accompanying table Island” of the Pacific fleet. The total energy of all 

GUNS AND ARMOR embodiec the latest types of guns, with which the guns firing at their maximum rate of speed, with care 
majority of the ships of the Pacific fleet are armed; fully aimed shots, was for the “Oregon” 819,456 foot- 

ni f ' faw to ‘ f nd a comparison of these with the corresponding tons; whereas the total energy of all guns during the 

ue eces mounted during the war shows what a great same time on the “Rhode Island” would be 3,927,172. 
he ' ‘ ) idvance has been made The increase in efficiency of the modern gun is largely 
" ‘ matter « That the remarkable increase in the fighting power due, moreover, to the greatly accelerated rate of fire; 
' . srlo of the hips of the Pacific fleet is due to the and this has been rendered possible by improvements 
d guns and powder, is well shown in the in the mounting of the gun and in the breech mechan- 
ism and loading arrangements. One 

of the most important improvements 


6" 50 CAL. W! 48 Towe conducing to rapid fire is the means 








adopted for enabling the gunner to 
hold the gun steadily upon the target. 





In early guns the sights were mount 






W? 5.2 Tow ed upon the gun itself, and moved 





67 356M 





with the gun at every recoil. Now, 
the sights are mounted upon a sleeve 





which carries the trunnions, and in 





67 AS GCUN FOCAL. W! 6 Tons, this sleeve the gun recoils. The man 
who traverses and elevates the gun 


stands on a platform, which is sup- 








6/7 BL RIFLE. SOCAL, WT 8.2 Toms. ported from this same sleeve; so that 
the gunner and his sights, which are 
of the telescopic kind, are not dis- 


turbed by the discharge of the gun, 








hi ud ed sbets fired. Since DEVELOPMENT OF 6-INCH GUN, 1883 TO 1901 and he is enabled to keep the cross 


wires in the eye-piece of 





the telescopic sight upon 
the target with great ac- 
curacy Other important 
| improvements are found in 
the methods of bringing 
the ammunition up from 
the hold and loading and 
firing the guns. The 7 
inch guns and all calibers 
below open the breech with 
a horizontal lever, one sin- 
gle sweep of which unlecks 
the threads of the breech 
plug, withdraws the plug, 


Weight of gun, ‘tons. Lemaths, 27 fe Weight of powder charge, 39 pounds. W eight of projectile, 165 pounds and swings it clear of the 
et per secor Wuzzle energy, 8.449 foot-tons. Perforation Krupp armor 














Wuzzle velocity, wt yn 


' +9 , breech. The 8-inch rifle 
veloy if pe bl an al at 3,000 yards, 6.4) 


trocellulose powds Thi d P . m . and all calibers above this 
: 2 : SEVEN-INCH RAPID-FIRE GUN MOUNTED ON THE SIX BATTLESHIPS OF THE “CONNECTICUT” TYPE, open the breech with a 


crank, the plug being too 





heavy for manipulation by 
the swinging lever. Un- 
doubtedly the most inter- 
esting gun carried in Ad- 
miral Evans's fleet is the 
new 45-caliber piece, which 
weighs 53 tons and is 46 
feet in length. It fires a 
projectile weighing 870 
pounds with a charge of 
smokeless powder weigh- 
ing 
jectile leaves the muzzle 


335 pounds. The pro 
of the charge, and a 2 
hd ie , : with a velocity of 2,700 
i tu crenter owage 
y : , feet per second, and a cor- 
pace in the tmmunition ’ 

responding muzzle energy 
of 44,025 foot-tons; or suf- 
ficient to lift the ‘“Lusi- 
tania” bodily out of the 
water. 


ire armed are ad maints 


) i use ’ mokeless 


A problem in connection 
with the designing of big 
guns which calls for very 


low-burning powder rh 


advantage of tnt powder 


careful planning and work- 
manship is the control of 
the recoil. Newton's well- 
known law that action and 
reaction are equal and op- 
posite comes into play 
when a shell is fired. At 
the instant that a 12-inch 
dere) wet lenited almost Weight of gun, 3 tor Length, feet. Weight of powder charge, 336 pounds weteee of projectile, 870 pounds. projectile is driven from 

Muzzle velocity, 2,700 feet per second. Muzzle energy, 44.025 foot-tons. Perforation Krupp 
instantaneously, and their armor at 3,000 yards, 16.3 inches 














eSB deg e the rown pow 





the muzzle of the gun with 
an energy of over 44,000 
THE NEW NAVY 12-INCH GUN ON TRANSFER CRANE AT PROVING GROUND. foot-tons, the gun itself is 

driven in the opposite di- 
ccompanying tabular comparison of the total energy rection, backwardly, with exactly the same energy; and 


whole ma converted 


pressure whose pressure 


fell rapidly during the travel of the shot, until, at the 
f ive > 7 » be ashi “eg od , Continue age 42h 
time the projectile left the muzzle. it amounted to not ire in five minutes of the battleship “Oregon” of (Continued on page 424.) 
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more than abo on and half to the square inch =- ——— 


in the new 3, tl continual formation of gas dur 


Perforation at 
3,000 Yards, Krupp 
Armor, 


ing the travel of the | t erves to prevent thi Perforation at 


Muzzle, Krupp Armor 


alibe 


rapid tl pre ‘ o effectually, that, if the pro 


jeciile startes der a press of say 18 tons to 


Caliber of Gun 





the square I the instant of leaving the muzzle 





aa ill ey ressure of a high as 6 to 8 tons Projectile, | Projectile, 


Capped. | Cncapped. 


Projectile, Projectile. 
Capped. (Uncapped. 


= 
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= rr 





to the square result is seen in the fact that 





whereas th he gut used in the Spanish 
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Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 


our information and not for publication. 
References to former articles or answers should give 
date of paper and page or number of question. 


Inquiries not answered in reasonable time should be 
repeated: correspondents will b in mind that 
some answ require not a little research, and, 
thougb we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration 

Scientific American Supplements referred to may be 





had at the office Price 10 cents each 
Books referred to promptly supplied on receipt of 
price. 


Minerals sent for examination should be distinctly 
marked or labelec 





(10637) E. H. S. asks: Kindly advise| 
me if you have a Supriement that treats of | 
the different kinds of molecular vibrations 
known to science Vhat I mean is this Ij 
have been told that there are known 84 
octaves of vibrations; the octave of heat above 
light, then light, next the photographic spec- | 
trum, and next the X-ray Now, what I want 
to know is in what order do they come, and 
the name of each \. There may be 8&4 
octaves of vibrations Of that we do not 
know Even if there be, not all of the octaves 
are occupied. The lowest number of vibrations 
in sound is 16 per second The ability of the 
ear to hear ends at about 40,000 vibrations 
per second Heat vibrations can be distin 


guished for some distance below those of light, 





not above light. as vou state Above the vibra- | 
tions of light come what are termed ultra 
violet vibrations for several octaves. What | 


may he beyend these we cannot certainly say 
X-rays are not vibrations in the usual sense of 


the tern You would be interested in this con 


nection in Duncan's New Knowledge,” price 
$2, and in Whetham’s “Recent Development 
of Physical Science price $2 We shall be 


pleased to receive your order for one or both 
of these or any other books 


(10638) W. J. H. asks 1. When the 


ship crosses the line of the equator, does the 
needle in the mariner’s compass deflect and/| 
point to the south pole? \ \ magnetic 
need has two ends: one end is directed to 
ward the north and the other toward the 
south pole of tl earth All over the world 
‘ ized people u the north end of the com 
pass needle to steer by the Chinese use the 
south end There is no change whatever i: 


the magnetism of a needle upon crossing the 


equator, nor in its use as a guide to a ship or 


traveler It is wholly a matter of usage by 


2. Is there any 





which end one sh steer 
difference in the distance that a cannon will 
send a ball on either the land or the sea? A 
Water and land alike have no effect upon the 
in throw a shot The pres 





dis 





ince a ct 
sure of the gas in the gun alone determines 
the distance the ball will go 

(10639) A. H. G. asks: 1. In the case 
of electrolysis of water system by overhead 
trolley car system, is the eating away of pipes 
where the current enters or leaves the pipe? 
A. The electrolysis of water pipes and other 
metal by the return current of the trolley lines 
takes place where tl rrent leaves the pipes | 
or metals 2. In modern practice, is it suffi 
ficient to have electric welded joints or rails, 


or should a return wire be provided; if so, 





should it be overhead or underground? A 
If the rails are properly welded, no better pro- 
vision for the return of the current under 
ground can be made No wire is required 


(10640) J. V. G. H. writes: When 
gathering some wild flowers this morning I 
found (among an abundance of our common 
red or lilac thistle) a thistle with pure white 
blossoms Will you kindly inform me if tus 
is a common occurrence? Also about the pos 
sible explanation for this loss of color, and 
whether they continue white in coming years, 
and even would originate a new species? <A 
The common thistle occasionally has white 
flowers We do not know whether this peculi- 
arity could be transmitted by the seeds or not. 
One would hardly care to propagite thistles 
even to determine so interesting a question 
It is quite common in many plants that white 
flowers appear in place of those of the usual 
color It is also true of animals. This ts not 
considered as the origination of a new species. | 
This variation in the thistle is mentioned in 
the botanies 

(10641) H. W. J. writes: 1. To what 
degree of heat has wire glass been tested with- 
out yielding in any way? 2. To what degree 
has it been heated and then played upon by a 
fire hose without yielding? I have had.some 
very high figures given and would like correct 
information \. The claims on behalf of wire 


1 them, are not so much 





glass, as we understar 
that it does not “yield” (in the sense of crack- 
ing) under high temperature whether followed 
by a stream of cold water or not, but that it 
remains in place after being cracked, prevent- 
ing sudden drafts accelerating a fire. We have 
no conclusive figures covering the tests you 
describe, but are endeavoring to obtain them 
and hope to give them later. 
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There is an opportunity in the Navy for the young man of good character, 
sound health and ambition; there is a chance for the man with a knack for 
mechanics to fit himself for a trade at the naval schools—to prepare himself 
to earn a good living either in or out of the Navy—an opportunity to develop 
a sound physical body, to breathe pure fresh sea air, to indulge in various 
forms of athletics. Anyone who proves himself especially capable may 


become a warrant officer, and later try for a commission. 


Special advantages are offered to men with a tradé. If you 


are a mechanic, an electrician, a stenogra 
pher, an accountant, a drug clerk, or a baker or cook, you can enlist at an 
increased rate of pay at the start, and serve at your trade, taking advantage 
of the different trade schools—there being no cost for tools or text books, 


and your pay and living continuing just the same. 
If you would like to know all about life in the Navy, 


send for an illus 


trated booklet. It tells you about the opportunities offered, all about a 
department of the government service that is fascinating and attractive for 
the young man of ability and high aspirations who wants to serve his country 
while he helps himself—a service in which the opportunities for travel exceed 


those of any other government position. 
ships to be endured in the Naval Service. 


Navy Department, 











3 


- 


D, C. 


R ON BOARD A BATTLESHIP 


It also describes fairly the hard- 
Address 


BUREAU OF NAVIGATION, Box 359 
Washington, 


















































November 26, 1907, 
AND BACH BEARING THAT DATE 
(See note at end of jist about copies of inese patenta,} 
.cid, obtaining a soluble glutinous sub 
| stance from tang, B:; Herrman 
Agricultural implement, L. A. Asplowaltl 
Air drier, Ff. T. Stare 
Air drier, BE, W. Gooke 
Amusement apparatus, H. I Riehl 
Amusement device, W. J. Browne 
Animal boot, draft, J J. Fitagibbe: 
Animal trap, K. R. Marks 
Animal trap, J. W. Gates 
Automobile battery support, 8. R. Batley 
| Automobile body, Thomas & Moore 
| Automobile chair, A. L. Mons 
| Awning, canoe, W. B. Sherman 
Axle spindle, J. Stickney 
| Axles, means for taking up wear on ve 
hicle, W. A. Short R72, 156 
Baggage or freight transferring system, B 
H Alvey STE, 212 
Bags, apparatus for packing predetermined 
quantities in, T. Whitehorn 
Balt, artificial, J. G. Henge 
Bale tle, B. H. Vanes 
| Bank, savings. J. L. Keasner 
Barrel, hoopless, J. C. & ¢ A. Parke 
Rarrel pitehing equipment, P. Sherrer 
Basket, fruit, A. G. Vient 
Bearing, ball, P. J. MeCullough 
Bearing for vault and safe door jamie 
| adjustable bolt, J. H. Williame 
| Bearing, trolley wheel, W. M. Casweti 
Beater or mixer, Savage & Marchessecuit 
Redding roll, G. R. Guild 
Beer reclaiming machine, F. C. H. Stras 
burger 871 BBS 
Bells, protective shield for skeleton frame 
G *atterson 
Belt tightener, EB. Mattman 
Bicycle and motor bicycle saddie, 7 ¥ 
Ilammaren 872,124 
Bleaching apparatus R Van Bugeen 
houdt 872.200 
eotton fibers, BR. Van Buggen 
Rlower, rotary, H. Walther 
Boller washout system, H. J. Clark 
tolster swing damper, W. G. Price. 872,074 
‘ holder, { L. Work 
machine for applying binding etrips 
Vv Reisner, et a 
and shoe tree or. expandet A u 
Powlts 
Bootjack, W. 8. Titus 
Bottle cap filling machine, H. A. Oleee 
| Bottle capping machine. G. Kirkegaard 
Bottle, mucilage R. Walton 
Rottle, non-refillable. B. M. Card 
tottle resealing device, J. R. Beott 
Bottling machine, J. R. Cobb 
tox, Inwood & Lavenberg. relasuc 
Box making machine, J. P. Payne 
tox or crate machine, L. D. Rigg 
rake apparatus, fluid pressure, C. He Fergn 
son 
Bread mixer, A. Fay 
| Brick facing, tmitation, G. Morgan 
Brush, bottle, H. Cooperman 
Brush holder. tooth, F. J. Spangler. 
| ucket, dumping, A. Sebroeder 
| Buckle, 1. Blam 
Buffing machine, J. B. Leavitt 
| Buffing machine, G. I Stewari 
| Buffing machine, J. Gelzenlichter 
Buffing machine and disk holder tierefor 
G. F. Stewart 
Building, BE. Huff, Jr 
Building bleck, W. L. Dow 
Building constructions apparatus for 
demonstrating the strains In, EB 
| lipp 
| Bulkhead doors, apparatus for electrically; 
operating water tight, R. H. Kirk 
Bullet, J. Piatkowski 
Bushing, H. J, Gilbert 
Button loop, T. 8. Haley 
Button, self-attaching, HH. 0. Reoss 
Button, separable, M. DD. Shipman 
Cabinet, grocer’s, R. T. Darham 
Cable carrier apparatus, G. A. Ameaden 
Cable terminal and junction sox ¥ ib 
Cook 
Cables, et¢ apparatus for cutting, C. Wal 
er 
Cables, strands, and the like, feeding ap 
paratus for, I A. Holman 
Canceting machine, stamp, ( EK. Phillipe 
Car arrester, W. Cook 
Car door, F. W tu 
Car, dump, W. A. Caswell 
Car, dump, C. H. Doty 
Car, dumping A. Becker 
Car operating mechanism dump A 8 
"age 
Car sand box, A. I Bacon 
Car underframe, Howard & Westlake 
|} Car underframe A. Becker 
Car ventilating system, F. D, Jacobs 
Car wheel tempering and annealing apps 
ratus, J. M. Hansen 
Car, wheels, tempering and annealing, 4 
i. Hansen 
Carpet stretcher and sizer, |} Seb wensow 
Carrier and elevator, E. G. Kraft 
Can See Display case 
Casket bandl 1H. Walker 4 
Casting reel, free, H. Slotterbeck 7 w 
Cement block mold. G B. Blodgett 872,105 
Centrifugal machines journal suppert for : 
K. K, MeLeod MTS ATR 
Chain, 1. M. Gray ATL. 706 
Chain making machine, Coes & Seott ST 1.764 
Check system, meal, G Philito NT 2,11 
Cherries, ete... device for king J. West. S71.842 
Chuck self-tightening rock drill d 
Thompson, et 4 MG1, OTS 
Churning of washing machine Averys & 
Bartlett M71 “He 
Cigar bunch forming apparatus, ©. Har 
| mersteir 874,177 
Cigar bunch rolling machine 0. Hem 
stein 
Cigar moistener, O. L. Johnson 
Clamp, M. A. Reare 
Clip, L. H. Porter 
Clock, alarm, C. G. Trautman 
Clock, electric quest calling, BR. C. Dirk 
Clock, tower, FE. Rowe 
Clothes horse, collapsible J iiitgme! 
Clutch, friction, W J. Hilliard 
Coat, hat, and umbrella rach locking, HU 
s Payne AT2Z.IAT 
Cock or valy perating means, W. W. Gor 
dou 
Cock, stop, R. Rice 
Composite structures, reinforcing means for 
d F. Havemeyer 
Computing machine Dp W Shiek 
Concrete wall or column construction, W 
E Middleton S71. 87% 
Contact adjustment, G. L, Patters 872.146 
Controller ind) «6(cirenit)§ breaker combined 
W. M. Scott “TZ. 104 
Cooking apy stus team WwW I arent 
wen 
Cooling appa W Griesser 
Cord knotter, R. H. Jabne 
Corn thinner, C. 8. Shank 
Cotter pin, F. E. Hite 
Co ‘ recording, Ff I Wolfe S71 540 
Cream separator, centrifugal, 1 Ww Mor 
1) Site 
Cream separators, Heer for centrifugal, W 
W. Marsh sa a4 
Cryatalli iT 4 poaratus G Sebiet ’ 
Cn ff, automatt MN, BP. Comte: 72.170 
Cyanid of potassi r sedinm, ma 
ture of, Ff Ww Morris 
Cycle, motor, ©. Hedatron 
Dehydrating mimal and vegetahk 
stances, BE. W, Cooke 
Dehydrating apparatus, F. 7 a 








Dining table, J, A, Schackner 








GUNS AND ARMOR 














if an” “ued ] n pa / } 
if steps were not taken to cont 1 the -ton mas if 
would no top moving until i had irst its wa 
through the rear walis of the turret and wrought no end 
of havoc besides it would be mpossible to hold the 
<un absolutely rigi ind preve! s recoil for the 
shock would tea inder ul 0 o othe fasten 
ers which might | devised; o if the hould hold, it 
woule wrenc!l ve fabric of the } isunder The 
recol! is rendered har le t carefully-designed means 
for gredual! ibac ecoil ind tl is done 
ix the Cast ) I in I hydraulic 
eviinders attached Y the ee ve or non-recoiling 
portion thereo I leeve ind cylinders 
“are now! ery earl n he accompan 
ing photograph ‘ i 12-incl gun it the 
Indian Head Proving Ground The huge weapon tis 
shown suspended in a ton gantry crane and trans 
fer car built by the Wellman Seave! Morgan Com 
pany to whom we ire indebted for our illustration 
The action of the recol! cylinders of the gun is as 
follows , massiv oke at the rear end of 
the gun ser is i ittachment for the piston 
rods of the recoil inders which are carried on 
the sleeve ana the ecoil is checked by the escape 
from the pressure side to the reverse side of the piston 
of the liquid contained in the cylinder The fluid 
escapes past the piston by means of grooves cut along 
the walis of the cylinders, which are wide enough to 
give a full opening at the beginning of the recoil, but 
gradually taper and contract in area, until the proper 
limit of recoil is reached, when the grooves come to a 
point and cut off any further flow of liquid Inside 
each recot) ceviinder is a series of spiral springs, which 
COMPARISON OF TOTAL ENERGY OF GUNFIRE IN FIVE 
MINUTES OF BATTLESHIPS ‘OREGON ” (1897) AND 
RHODE ISLAND” (1907).* 
Oregon in 140 Rhode Island In 1907 
Muazk Muzzle 
Rnerwy i Mu . Energy in 
‘ Five Five 
vans Minutes Guns Boergy Minutes’ 
Firing — Firing, 
Ft.-Tons Ft- Tons 
4 Liz mo 6 4 12inel 44,25 726,412 
pe a WO.440 & &inch 13647 1,081,700 
‘4 2 GH 9.00 1? é&inch 714 1,714,200 
4] lan 10,400 binch 655 304.800 
Total energy ali gune I’. -tal energy all guns 
n five minut« 810,456 pn five minutes } 72 
TY tor » ar . amex 
spidity of fire, r } hat f ha AT 
mam ectng the a, a ! v pe 
ng of the gauner . - . pon the mber of 
aref jimed shote w t i nder ba 
sa | ’ ' " na a} | wt ? uw bec aire 
erack it 
serve to keep the guns from moving, when the ship 
rolls or the gun is elevated When recoil takes place 
these springs are compressed, and they exert sufficient 
force to returp the guns to the firing position as soon 


as recoil ceases aA Tie followed in 


principle i 





the guns of amailer caliber, such as the 8, 7, and 6-inch 

The tllustration of the 12-inch gun should possess 
particular interest or this piece will undoubtedly 
for some yeurs to come, constitute the sole armament 
for long-range fighting of our future battleships, and 
possibly even of our future cruisers It must be ad 
mitted that, for a gun of 45 calibers length, the 
ocity of 100 feet per second is rather low, and not 
equal to that obtained by the 45-caliber 12-inch guns 
of the British and on ) wo other navies. Originally 
ihese guns were planned for 2,800 feet per second 
but it was found that the pressures toward the 
muzzle were rather greater than the guns could 
safely stand, and the pressures and velocities were 
therefore educed How tong the 12-inch gun will 
continue to ‘ur prin il weapon it is hard to de 
termite but we ect to see i eturn to the 
tS-inch, with an in ise of velocit to not less than 
2,800 feet per second Such a gun is more accurate 
that is to say, more aceurate shooting could be made 
with it at the long battie ranges which will obtain in 
future engagement Voreover its trajectory would 
be flatter, and its danger zone greater: it would main 
iin its velocity longer and would reach the mark 
with 30 to 40 pe greater hitting power 

+ ee 

( Novem be 1 train carrying some 200 invited 
passengers traveled m Manhattan Island to Borough 
Hall, Brookiy: r the East River The Battery 
tunnel has more than once been delayed in construc 
tion, but this ive hope t t the delays are 
at an erid and regular service will operate early 
in the new year On the outw the distance of 
1.6 miles was traversed slowly “ me for in 
pecting the tunnel, but a return jk ie vas made in 


about five minutes 


BATTLESHIPS, MONTTORS AND ARMORED CRUISERS 
ce Spec 
Nam Type ! ! 
Tons. Kt 
He Gun Positions 
kK Battleshi; 1 ‘ s Le 
KRONTUCKY ..ccccceseeeeees . 6.9 
Alabam . 11.50 17.1 i 
I . ° 74 ° , 
W isconsit . - , 
Mait eeeteee o wae LE) 18 "4 
| 
M . | ’ ’ ’ 
CORR. ccccccccccvctses eee eee ° ° ° e 
GOOTEIR, £ oc oceesss cececves . 14s 4 ° 
Nebracka ........5+5 od . : : 
New Jersey . 
Rhode Island . 
Virginia COCe Hee Oe eee meee ° ® ° 
‘ cticu . 6.00" s . 
+e ° ° ° 
* ’ 
’ . 
. ’ 
South Carolina . 8 
Michigan . | , , 
Delaware . LIAL 21 . 
North Dakota eseccsce . . , . . 
Arkansas Monitor 3, 235 1 . 
i 
Florida . . 
ae . - 
\ it . . . 
i ee Armo 1 ime G80 Ly ' " ile 1 
( ri . ’ * 
M on . . . 
P : nia , , ° 
South Dakota . . . . . 
West Virginia d . * ’ ’ 
Wash tor . . 1454" 1 
l meen . - ‘ . 
M ar . , . . 
North Car na ‘ . . 
Dex 
Charlestor S red Cre 170K j : 
2 in 
‘ ‘ . . 
St. Louis . . . . 
NARMORED CRUISERS AND GUNBOATS 
isplac Spee Protective Deck 
Na ~ 
I “ K t - 
Salem ‘ r See r 4 
Chester js ‘ S.. . ifs cecveneve 
Birmingham . 
Chattanoog Se rotet 1 Crulse | 2 . ‘ ; 
ch and + ’ , ' 
Denver ’ . . 
Des Mo * . . * 
‘a eeton . ’ . . . 
a EE. PT Ae . ’ ’ 
Reins Mercedes rotected ( mo 17 
Don Jua j Austria Guns 14 
( eral Alava . al ( 
Is ( 1 . I ’ l / e hes 
Spanist! 
l . . . . 
\ 1 Li , 
ty at N ‘ 
‘Tw his tyy f Gu \ ptured iss ym Sy arying from 42 t s disp 
DESTROYERS ORPEDO BOATS AND SUBMARINES 
Displa Speed 
‘ net on 
, Kr , oT « 
Ba ridge 
Barr 
NS eines adbus 
Da 
ry l “4 Mota Jos . ! dot] 5 n Ww } 
r lou 
I y 
Preble 
Stewart ’ 
Macdonough - ; lorpedo-boat Destroyers sr ; ne chea 
lruxton ; 
Whippk Torpedo-boat Destroyers i338 0 2 1%inch WI head 
EES ee ) 
oo ' Torpedo-boat Destroyers 408 29.0 2 18-ine W hitehead 
Bagley ...... lorpedo-boat 20.2 3 1kinch Whitehe 
Bailey 4) 30.2 2 i 
P orney 5 20.1 3 
Biddle ° 280) ; Ps Py 
Blake | . 6.0 3 , , 
Davis | . 23.4 3 , 
M. ... nesceeccevece | , 0.5 2 . 
evees | 7 26.0 | . 
i Peer ” “0 w) 2 . 
Pe 7 ! 23 | . 
Golds h . ; 2 ‘ 
Macke . 2 . . 
\ . 174 3 ‘ . 
O Brie + 74 3 r 
Rowan . 2 3 . ’ 
Shubrick ° . 200) 3 . . 
Stockton inn . 200 ; . . 
Stringham . HO 2 , . 
T. A. M. Craver . 146 2 . . 
Thorntor . 200 2 3 . ’ 
ringey ° 165 26.0 3 e 
Wilkes ‘ 165 26.5 3 ’ . 
Holland Submarine . 74 8 1 Torpedo Tube 
Adder ’ 16 slg Tle . ’ 
Gram pus ’ . . e 
Moccasin..... - . . . . 
Pike . ’ . , . 
Shark . . ’ . . 
Porpoise . ’ . , . 
Plunger . See 
Cuattletish ee . 175 1) 9 . . 
Farantula. .....+6 ° a p - : 
Wee cnc. tee . . . ” + 
OCCOPU.. .oceess coees . 200 11—10 . 











TABLE OF VESSELS COMMISSIONED, COMPLETED, BUILDINY OR AUTHORIZED SINCE 
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ment and from 8 to 19 knot 
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THE SPANISH WAR. 


Armament 











Main Secondary 
413-in. B. L. R 20 6-pounders 
4 Sin. B. I t 8 * 

14 5 R. F. G 6 small gune 
. 
413-in. BL. R \ 16 6-pounders 
14 6in. R. F.G dae he 
{ 6 small guns 
. . 
a 
BL. R 8 6-pounders 
R. FG 61 . 
6 in. R. FL G 4 small guns 
Py 

’ . 

. \ 12 3-pounders 

F.G ) 

FG 10 small guns 
. 

. . 
$130 B : R 12 3-pounders 
8 Sin. BLL. R 81 

12 7-in. R. F.G ne 
 3in. R.F_.G 10 small guns 

. . 

. 
8 12-1 
20 Bin 
WW) 12-11 
i4 5-in 
. 
. . " { 36-pounders 
: ain R ( 61 ‘ 
n. & . { 2 Colts 
’ 
. ’ 
4 &in. B. LL R 12 3-pounders 
14 #-in. R. F.G 81 ’ 
Is %in. R. F.G 10 small guns 
’ 

. . 

. * 

. . 
110-in. BL. R 12 3-pounders 

16 6-in. R. F. G 21 
2 3in. R. F.G 10 small guns 
. . 
. . 
14 6-in. R. F.G +-pounders 
Is 3 R. F. ¢ 24 small gun 
. 
Armament 
Ma Secondary 


8 6- pounders 


r RI 
R ’ 6 smal) guns 
’ 
. * 
. 
. ’ 
> 46 pounders. 
ad n. RF. G 4 Colts 
6 Nordenfelts 
. 4 6- pounders 
"* K. F.G 4 Colts 
4 6-pounders 
’ 1 Colts 
{ 23-pounders 
1 2 Colts 


s speed 


nders R 


ind 5 6-pounders R. I 


inch and 5 6-pounders R. I 


2 3-inch and 5 6-pounders R. F 


}-pounders RK 
i §-pounders R 


F 
F 
$3-pounders R. | 


1-pounders R 
1 1-pounders R 
3-pounders R 
6-pounders R 
$1 pounders R 
6-pounders R 
1-pounder R 
re R 
3-pounders R 
1-pounders R 
3-pounders Kt 
}-pounders R 
7 6-pounders R 
1 1-pounders R 


3 3-pounders R 


3 pounde 


i 
4 
F 
: 
kr 
y 
F 
A 

. 
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Manure spreader, W. Galloway.... 7 ie 
Manure spreader, Litchfield & Gareat ats, 
Mash tubs, drain controlling apoaratas for, 

A. Aufrichtig os .»» 872,103 
Massage implement, H. G. Hart.... 872,126 
Match box, M. F. Lana ee ATZ,.242 
Match dipping apparatus, W. HH. Parker.. 871,518 
Mateh safe blank bending machine, Smith 








Discharge tank or reservoir, intermittent, 

( Potts : 871,820 
play case, A. E, Lyons Ee 
splay case, market box, Johnson & Lar- 

kin : . ° 


play stand, R Brooks osee 
play stand for hats, ¢ E. Mentzer 
and cupboard catch, 8. C. Schofield.. 








! r 
Door check or bumper, H, F. Keil. .872,184, & Jobnecn Sara ‘ x72 02h 
Door ee # in Posen ~ hacgeey: poet Mattress, F. H, Hirschman S71 871 
Door Romer, A. “a air had . * Measure, C, W. Newton .......++. 871.814 
Door lock, sliding, W. M. Cook T nly Measuring apparatus, A. J. Felter. 871,865 
Dough machine feeding device, P. F. Cat he o kind that won t smart or dry on the face Measuring device, liquid, G. 0, Seeley 871,827 
roll Measuring Instrument, Jacobson & Haugh 
Draft equalizer, A. Lange tm tals ; ; SHRP P Ls 871.996 
“4 ifting eo ae — ‘ me: rich 7 Measuring instrument, electrical, P. Mac 
prawers, mens for isaes a Gahan ‘ ive 872,208 
Drawers, siuekd for ladles), 1, 1, Biter Williams’ Shaving Soap was adopted | msfeteise: x: ipeimenscci os ee 
Di ‘ie ae Se, Geek Sah, See ‘ Metal’ joint, J J. Boulet .....csccses 5 Bits 
ive rown vat, Schmie . r Metal rings, apparatus for wpeettene: . 
green black vat, A, Schmidt , S d d by h | | d S N | 872.168 
D3 eatul and making same, | J. Oakes as ‘ tan ar t c nite ™ tates ava Ke gE. BL Repp .---- ‘ 8T2LO18 
Jacksor d | 50 h Milk cooling apparatus. Jewett & Bowen... 872266 
C. G. Taylor « ry y ; cus. \ ' ro One 
7 + drawing board, ad! wit: epartment nearly years ago. The | sttnelsmetaite 7 3, taper co: Stas 
ing desk, combined, Sl tg Coates Motor control system, B, W. Stull ........ uT1,vT0 





banat gpiargeag TF treating tole, Boo Gistinguishing features of the soap that [Mtg ‘grrouint\mctini, eee, Mh O . 


woke seein sealing for J R . ; e ts Motor controlling mechaniam, electric, B. $ 
Blectrie aera E R er Bliss recom mended it to the United States Motors meang.¢ for ‘automatically “controlling = et 
e tro apillary = rat r dling. . u 5 lane &. "Grea er Sees ; pred 
Hlecrutherapeate apparatus.” Raymond & Navy at that time are the same whole-_|jisier cteiings 5. Wale 000%: Sasor 
levator floor gate actuating, device, Ww. ¢ n = . i . “—e* ‘ bh woe Dnata ng 8, woe 4 » “ot be er2,.31: 
mae a peter some and exceedingly important qualities _ | sositsi'isiumios, “atuing ajiaaic 
Engine burmer, explosion, P. McCusker we ON WE a 
Engine cylinder: H "Wlebten ig that make it to-day the preference of the | (i'stsctiment fr. "htmgigat ss" gr 








Er in we ti lart and topping x T 5 ili Nut a es machine, B. Mongrain. . 

Ingines automatic alarm an stopping » an ’ x r ¢ a) 7 h Nut lock, J, F. Fish : 

efivice “for. D. B.” Adams «| Army, Navy, and civilians everywhere. f—3 ha OT ae 

Engines cooling system for internal com ant fer Oar for boats, R. Weta eee eevee 

Er es toon eee > a Wright rok 102 Ol! burning’ system, I, EB. Smith. 

ungines, electric stop . ‘ gh (2,106 | pe ee 2 , a Sai = - Oil channels in boxes, bearings, ete., ma- 

Excavating for concrete piles, ete., We 3" First: Its lather is rich, creamy and pro- Chine for cutting, spiral, |W. Watiie, 

_ Stewart : =~ . Of! cup lubricator, W. P. | Phillips..... 

Excavator, W. Watson - fuse Optical instrument, J. G. Gray . ra 

; a org nl ae ats oe ‘ ao gy Ore pulp, filter for separating solutions 

nyele ughes : from, ©. L, Buckingham 87 

Fabric. See Knitted fabric. cs Second: Its lather does not dry on the Oven, M. Nusser 

Lhe indic a c - J Mascart Siz og Oven, portable, w. y Perry. oe . 

astener, / I 72,22 . 5 . WH stecwenad Sav 

Rae dle ek, Geek, tak ale a face, but lasts to the end of the gE aegretey 

rege #1, lle ae tei , 872,032 h Pad cover, G, F, Stewart .....+sesecseees 

eed water distributing pan mechanism, J > eave r 1. F 
isch a2 20 shave. Pel Sret SAO Ce eS alot 


N Ly 2,2 
Finer joeas, WW. ven Oven-cces., S72,008 Third: It does not smart the skin, but Paint and ‘varnish Temover, JF, Dickaoa.. 811,190 
M. Wil- 

















Filtration plant, gravity, J. G, MacGregor. 872,073 Paint and ish, removi J. 

he ES — R softens the beard and soothes Oss occa sr2.214 

Fire encape, FC, Hurham , ss sper boss, saachine for éorming sad a0- 91, 0g 

Plax bres aker feeding mechanism, G. H aye the irritated face. rope a poo cutting attogemont, ave.2 
Shlis .. 871,865 > eCormick «....465 " 2,248 

Flue cleaner, chimne W. H. Perry.. . 872,080 Partition, metal sheathed paneled, T ; 

Flying machine air propeller L. Gath ° © an deen atsalli cece Game 2. ee eee 7%, 

ned peeere tires sso ST Notice these three points when you  |pea.%tn, piveit” vai, amiined, a 

Fuse, F z “1° 4 pa. : . Perambulator, W. Hi ‘iis teceeees BT1,968 

sarees use Williams’ Shaving Stick and you  [fitirlle' Gian: 0 Soc cucu Bei 

Gas and Wrighi Al stand its uni | lari Piano, ‘combined manually’ and. ameehestesiiy 

Gas burner, os Wl understan its universa popu arity. ge t See lars ; = T1916, t0 871,919 

as vurner ‘ aderet ano ares racker . 

Gas pipe safety device, I. I Cleveland e . . Wood . TeTT iret ‘ 872,215 

Gas plan G. L. Morton T r *in pe Cotte in. 

Gos ees ecpuieioe” A" "b\” ioanio Ihe Hinged Cover Nickeled Box is |p. &, vile ti ctin...., erase 

Pipe counting. ‘automatic train, Fyock & 





Gate A. D, Acers 
872.174 


fear, fara gedaan rena tans | @ Striking feature of Williams’ Shaving  |p'its ‘iesisic’ WA ees: Seis 





Pipe mold, cement, BE. W. Buser......... 
Pipe wrench, J. Roemer .......+..«00+ ... BTi,068 


Stick. It saves time—the cover Cannot | Pitnce’3 np) Uitenster 20: eee tb 
o Sees Fag pre sae G., Waites. ; stt'at1 
get lost—can be opened or closed with Re de te Zhai a 


on a machine, G. &. Whitnes 976 Power Ke nerator, electromagnetic, J 
rain clea 


feign Stra Heke mechioe, 8. ro 0| ONE hand and the box keeps the soap 191 | pet's: ti: wolisiosccdhs 2 wr 
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Grote om, Armitag ae rm isthe a ante 871.770 i * . . Printing "apparates, M. Saneenne. .»» 872,308 
irass cutting implemen G. Leep 71.806 | Printi shines, yement for givir 
Guaiton sanubae I ‘ ( .. iy — oo #85 pe rfect condition in any climate. he ‘movement "to “outematie pumbening 
Hai sprit g lox ate B. Z. Friedma 871 66 . . ee +: oe rae. “as $71,923 
Me eae asic ik wa | DOX IS very strong and will stand lots Of | Prrs weiite' yin gidram, ¥ scbmi srae 
f Beenie aaah eer Printing press, McCain. a Highdghsad<.<. Are 
‘ ¢ \¢ rt . pre ) le, H. : .. STZ198 
ar usage. Projectile: for ‘rifled ,-+™., » Ps no oR 871 a3 
er D. K. Wilsor . Projection apparatus, W. L, Sattersen . 872, 30% 
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, 5 cents, | Sh 1 | 1 ne, 1 k ranc, or 1 Mark, Pua Fam rhe —~ ayetensa, suction, J. ¥V. : 





0 Palm 871 U2 
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meee eae ° . Rails, rerolling, A. P. Diescher ...... aie.ona 
ydrocarbon burne Gla bt ee e § Railway equipment,, warning post for, ® 
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ciasory apparatus 'B Purpura GLASTONBURY, CONN., eS. Ss. A. for, A. E. Ostrander ......csosss scree SUR ABI 
sereeates a, Fr — oat asis : w.c Railway signaling device, B. 8, Milier..... pak pe 
ng device, drawer contents, sarrow N I L ; &. Railway switch, 0. Harpold ........ 877.178 
& King .. 872,042 LONDON : 65 Great Russell St ° Railway trains, automatic stop for, ¥; 
Morrison .... . 872,14) 


Receptacle closure, A. L Welssenthanner, 
872,160, 872, ee 
Receptacle closure, hermetic, J, 8. Giles... 872.1 


Indigo and making same mixed chloro - 
nim dette a S. i... 872.115 PARIS: 4 Rue Chauveau Lagard 
Indigo and making same, mon - ES . 
es of, G. Engi 872.2 BASEL : Nadolny & Co. 


yromo deriv 








Insole, H H stern 7 u Red lakes, making, ©. Immerheiser....... S72 iat 
Insole slashing machine, W. C. Stewart.... 871.967 memeseer. GB. We Cia ds cbupdcdned caves 871,015 
Insulator, H. D _Bodley .. 872,216 Refrigerator alarm, H. P. Kelly..... «+ STISTS 
Iron Se e Soldering iron Register attachment, W. H. Sowash -«. 872,000 
Iron from tin plate ser AD, detinning and e Regulator, See Gas pressure regulator. 

recovering merchantable, E. A. Sperry. 8 Relasting apparatus, shoe, C. F. Pym. 872,318 
Ironing machine, A. R. Gustafson Relasting machine, C. F. Pym..... 872,317 


Resistance, inclosed, Hu. J Wiegand 
872,208, 872,208 
Ringing leads, means for protecting opers 
WwW. W. Dean : 872,171 
Roll cutting attachment, rotary, A. B. Sex 
ton . 


Justifying mechanism, F. B. Converse, Ir. 
Knitted fabric, L. N. D. Williams 
abeling machine, E. E. I Boyer . 
Labeling machine bottle guide, H, Gates 
and shoe, M. W. Whit« 


Lacing device, boot 











- adder, : H. Adler F . > R71 R28 
amp cluster, incandescent, H. Hubbell Rotary engine, J. BE. Lebman M dbesa ait aT 
Lamp gas J. J. Melntyre | he New Rotary engine, T. C. Henry. ‘ 72,284 
4 inc gg ° I A f 18 - me = rh a Rotary enmanve Seae, Montan a 

af » socke candescetr i 100d - 

ridge m8 Nickeled Box Rotary motor, 5. R. Kinney "....-.02. 

Lantern holde r, W. B. Chittenden Salt shaker, F. Kendall eres 
a on ~ ¢ Nye ' Sash lock and tightener. H. 0. Wolff 

i >, engine, J urtness e Sausage stofer, H. F. Hambruch. .872,2%i, 
Lathe’ tool holder, W. T. Russell Hinged Cover Sawmill, T. 8. Wilkin... 
Lavatory, P. E. Law Sawmill log dog, Grant & Newton 
; ‘1 7 nctun - of whit Fr. W. Morris Scaffold support, D. F. Lauke........ 

J jardner Seale, 0. L. Gordon . osveasnsnen 
phe instrume nt, G. A Jenning Scalper, excavator road roller, and loco- 
ae net, ¢ Harrin n e ' motive, combined, €C. J. Van Buren... 872.159 
inotype machines, distributer of double Seal, G. H. Huising 871.872 
magazine, J. I Tihon 8 Seaming machine, 0. 8, Beyer. ..871,855 to 871.857 
iquid cooling device \ Koch ‘ 7 Seed caller, cotton, B. Bowers 872 218 
I iquid fuel burner, J 1. Koor 8 872,288 Self-extinguishing burner, B, Besenbruch 872.15 
Liauid separator, centrifugal, | A. Fore Sewer pipe cleaner, Cantwell 872,100 
, quan” ies 5 . et ES 872,173 Sewing machine lock etitch Fr. W. Mer 

quids dev tee f Separating materials rick 872.074 

held in suspensic n by, C. N. Waite.. Sewing tubular structures, machine for, 

oadir g apparatus, A. J Der by 8. Cohn, reissue ; see ‘ 12,724 
oading | devic e, wagon, R. Pederson Shade and curtain hanger, extension win 

ock, F. Sie bert ; dow, W. Wertman.. oe 871,841 
ock bolt keeper, J. Christy Shade roller safety stop, C. T Botting 871, 868 
acomotive pilot, H. J. Dean Shaft cecillater, BE. C. Wright.. 871,004 


ocomotive tender, J. H. Davis 

oom, W Wattie 9 az 
OG ee, . BNORP ioc cn kc vecdces 
om shuttle changing mechanism, BE, H 


Sharpening and polishing machine, auto 
matic, F. M. Rodsonowski : . 

Shears, G. BEB. Benton oephuen 

Sheet metal working machine, T. Vogt 








Ryon : Ss) 
; Ship cks a t 
Loom stop motion, ( D. Lanning penta Shoe ~ k gg y: aed vi 4 
loom take up mechanism, A. A, Gordon, Shovel, ey PE. Baum site 


Shovels, scraper aftachme nt "tor R. Jd. 
Edwards ar 

Sifter, ash, J. Guerto os 

Sifter for ashes, ete., 8. W Dunning: ee 

Signaling system, W. W. Salmon....+.s00+ 





Mall ‘receiver and deliverer for ‘railway 
trains, A. Matlak, et al ° oe 





Mainspring winder, L. Kohn 872.135 
Manure spreader, D. K. Wilson.... ++. 871,845 | 
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: a . f Fy Delightful Cruises 
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ple Pvee LAKGUY try book free D t BERMUDA AND PANAMA CANAL 
f .) t il J 
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1e0 ogee py : sweenee, ©. ¥ “ Gh + , . For booklet and particulars apply 
ephone,inatramer : Hamburg-American Line 
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Tey, _geltipert meld tor pasumatic, 1 NEW YORK-LIVERPOOL SERVICE 
Tobacco box nd itter oke 1. Z a a 
MANY OF THE. FINEST fos, sucptnation. P. 0. Benet LUCANIA | ¢,200 Tons 
Tool pe Harris 87 
U. S. BATTLESHIPS | #222?" 3" a 13,000 Tons | + CARON 
tobinson sil 
ARE EQUIPPED WITH MODERN A Fig - = Serib- CAMPANIA 20,000 Tons 
McCray Refrigerators } '™ R. Hansen... sta 13.000 Tors —— 
Coal Glace. Tite or White Weed Lined B) Trocsirs end tit fastener, PC. Noctsel. Sf1 “CARMANIA 
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x Kendallville, Ind., U. S. A rypewriter ril ment, W, F. Bn- THE WORLD 
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RIDES LIKE A CARRIACE 


The Holsman Has Now Had 


§ Years of Success 


A standard type of power vehicle, light, strong, handsome, high-wheeled, 
high-bodied, simple and splendidly efficient. ‘* Rides Like a Carriage,” "MODEL No, 10 
noiselessly and smoothly over paved city streets or rockiest, ruttiest country 
roads. Practically no repairs and low maintenance. F 

















Solid Rubber Tires-—no Pneumatics to Colla:se. Air-cooled 
No Water t> Freeze. Holsman Features are ali Fully Patented. 











Two simple hand ievers regulate entire control—start, steer, stop, reverse and brake. No live 
axles, friction clutches, differential gears, pumps, etc. Double hill-climbing power in reserve 
Do not be induced to help some new inventor work out his experiments on you by buying a 
machine that has not been on the market more than a year. ; y 

We are pleased to answer inquiries 


Send To-day for Handsome Bookiet- FREE 


HOLSMAN AUTOMOBILE COMPANY, 415 Monadnock Block, CHICAGO 


The Oldeet and Largest Manufacturers of Carriage Automobiles t MODEL No tl 














NorthGermanLloyd 














HERE IS THE 


New H & R Target Grip 


The Realization of a Long Felt Want ' 


Light — 
Compact _ ' : —= IPs : 
Durable 





















The first 
Combination of 2 
Medium Price 
Revolver with a Perfect 
Full Grip. 


The extension bard rubber 
stock affords a perfect grip. 


Twin-screw Express Service, Sailing TUESDAYS for 
Plymouth, London, Cherbourg, Paris, Bremen 


‘*Kaiser Wilhelm IT’? ‘‘Kronprinzessin Cecilie’ ‘‘Kronprinz Wilheim"’ 
‘‘Kaiser Wilhelm der Grosse’’ 


Twin-Screw Passenger Service, Sailing THURSDAYS for 


| Plymouth, London, Cherbourg, Paris,Bremen 


It is fitted to the frame and by having the regular 








stocks (furnished extra) can be interchanged for pocket ‘‘Washington”’ “Prinz Friedrich Wilhelm’'  ‘‘ Grosser Kurfuerst’’ 
use. : : (Building) (Building) 

The target grip can be supplied with H & R Auto- ‘‘Prinzess Alice’’ ‘‘Friedrich der Gross’’ ‘‘Bremen’’ 
matic, Police Automatic, Premier, Police Premier and 5 
H & R Double Action Models 1904, 1905 and 1906 Mediterranean Express Service, Sailing SATURDAYS for 

Every H & R Revoiver is just as gocd a; skilled labor, the best s 
material and over 35 years of experience in fine firearms-making can Gibraltar, Naples and Genoa 
produce. They are accurate shooters, perfect in balance, beautiful in (i Deinesse toate? <i annte ie. | 3P aentee ee ae ee 
appearance and finish. They are made in many styles and sizes as Prinzess Irene Koenig Albert Koenigin Louise Barbarossa 
described in our beautifully illustrated catalog among which we would | SPECIAL TRAINS CONNECT AT PLYMOUTH FOR LONDON 
especially recommend our H & R AUTOMATIC DOUBLE ACTION 32 CHERBOURG FOR PARIS doe 
caliber, 6-shot, or 38 caliber, 5-shot, 3(-in. barrel, finest nickel finish, $6.00. | 
THE N&R HAMMERLESS, $7.00. ‘Target grip, as illustrated, $1 00 | Connections at Bremen, Southampton, Genoa and Naples for China, Japan 
extra, Sold by first-class dealers. and Australia, Naples to Alexandria, Naples to the Levant 


Rather than accept a substitute order from us direct. Jook for our 
name on barrel and the little target trademark on the handle. 





Write to-day for illustrated catalog. FOR RATES, PLANS, ETC., APPLY TO 


HARRINGTON & RICHARDSON ARMS CO. General Agents, 
428 Park Avenue, Worcester, Mass. OELRICHS & CO., 5 Broadway, NEW "YorK 
TELEPHONE 2200 RECTOR Bowling Green Building’ 





























SCHERZER ROLLING LIFT 


Make it possible to navigate large modern vessels to Harbors, 
Docks, Interior Waterways and Interior Ports inaccessible where 
center pier swing bridges are built. Center pier swing bridges 
are obsolete. They form artificial obstructions blocking naviga- 
tion and commerce. “They are condemned, removed and replaced 
by modern Scherzer Rolling Lift Bridges wherever Manufactur- 
ing, Commerce, Transportation, Railroads and Ships are valued, 
protected and advanced. 

More than one hundred center pier swing bridges have 
already been superseded, discarded, scrapped and replaced by 
modern Scherzer Rolling Lift Bridges for Railways, Electric 
Railways and Highways in the United States, England, Ireland, 











= 


Modern Mighwez and Electric Railway Scherzer Modern Railroad Scherzer Rolling Lift Bridge in the 
t x 


Rolling Li > oO o y c tov i: f sntine ic KICK 2 WSSi¢ ypen position, Longest s Bascule Bridge in the 
Rolling ee Trace Se Holland, Egypt, India, Argentine Republic, Mexico, Russia open § “pe kapen Bosce® Dae 
ridge. On Lakes to the Gulf Deep Water-way. and other countries. . ypen further down the river. 
HIGHEST AWARD, WORLD'S FAIR, ST. LOUIS, 1904. Write gis for information, photographs, sketches and estimates. 
THE SCHERZER ROLLING LIFT BRIDCE CO. 
Main Offices: Monadnock Block, CHICACO, U. S&S. A. Eastern Office: 220 Broadway, NEW YORK CITY 


Cable Address: ““SCHERZER, CHICAGO.” 
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New York: Hill Publishing 
8vo.; cloth; 162 pages 
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not 
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in this way “Lapping and 


very latest work on the subject, and is written 
in a clear, practical manner by a _ practical 
man It should be in the hands of every me- 
chanical engineer and up-to-date mechanic. The 
following list of contents is its best recom- 
mendation: Grinding; Conditions, Rules, Meth- 


ods, Processes, Machines and Attachments for 
Accurate Grinding; Use and Preparation of 
Abrasives; Laps and Lapping; Construction 
and Use of Tools and Processes for Finishing | 
Gages, Tools, Dies, and Machine Parts to Ac- 
eurate Dimensions, Construction, Use and Op- 


of Grinding Fixtures and Jigs for Fin- 
Parts and Articles of Metal, 
Tempered Steel Parts and 


eration 
ishing Repetition 
Small Hardened and 


Special Work; The Hardening and Tempering 
of Interchangeable Tool Steel Parts ef Deli- 
eate Structure which Require to be Ground and 
Lapped Afterward; Percentage of Carbon Cru- 
cible Steel Ground Parts and Tools Should Con- 
tain 
AGGLUTINANTS oF ALL KINDS FOR ALL 
Purposes. By H. C. Standage. New} 
York: D. Van Nostrand Company, 
1907. Cloth; 5% x 8% inches; 247 
pages; 508 recipes and numerous 
notes. Price, $3.50. 


It is seldom that one finds such an excellent 
collection of recipes for glues and similar com- 
pounds so conveniently arranged as they are 
in this work They are arranged under the 
headings of the trades to which they are of 
greatest use, and are also referred to in a com- 


plete index Every recipe has been tested and 

found to do what is claimed of it. 
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drawn and engraved for this work. 
London: Crosby, Lockwood & Son. 
New York: D. Van Nostrand Com- 
pany. 8vo.; cloth; 316 pages. Price, 
$3. 

This work deals in a single volume of handy 
size with the theory, design, and construction 
of dynamos, both alternating and direct-cur- 
rent. The treatment is sufficiently detailed to/| 
make it useful as a textbook for students and 
apprentices as well as helpful as a reference 
book to engineers. 

The early chapters deal with fundamental | 
principles; polyphase currents, however, being | 


treated later on as an introduction to polyphase | 
The examples of design introduced 
illustration only, since | 
to the lot of com- | 
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made to fill the majority of requirements, with 

slight modification. 

Suarr SiInKING UNber Dtirricutt Conpt- 
tions. By J. Riemer. Translated 
from the German by C. R. Corning 
and Robert Peele. New York: John 
Wiley & Sons. 8vo.; cloth; 19 plates, 
176 pages. Price, $3. 

Little need has arisen in America to exploit 
mineral beds that are very difficult to work. 

Where the difficulties have seemed too great, 


such bodies have been allowed to remain unde- 
and deposits of easier access have been 
In Germany the condi- 


Mining operations are car- 


veloped, 
successfully sought. 


tions are different 


ried on there under conditions that we would 
consider too unfavorable to be profitable. It is 
with some special cases of such a nature that 
this work deals; cases in which the soil was 
so permeated with water that the difficult | 
freezing mthod, as well as others, had to be} 
resorted to before the operations could be 
completed with success, or indeed could be 
completed at all 

STANDARD POLYPHAS! APPARATUS AND 


Systems. By Maurice A. Oudin. New 


York: D. Van Nostrand Company. 
London: Sampson Low & Co. 8vo.; 
cloth; 369 pages, 207 illustrations 
and diagrams. Price, $3 net. 

This book, first issued in 1899, has reached 
its fifth edition and has been enlarged and 
brought up to date, Full of practical infor- 
mation and containing a number of useful 


valuable reference book for 
interested in alternate 


tabies, it forms a 
men who operate 


machinery 


or are 
current 


STATistics. New York: 
The Manual of Statistics Company, 
1907. 8vo.; pp. 1064. Price, $5. 

The Manual of Statistics for 1907, being the 
twenty-ninth annual of that standard 
reference publication, has just made its appear- 
As usual, it in and 
complete form the information regarding rail- 
road and industrial corporations of the United 
Canada, government securities, 
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lating to formule will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special formule, thus enabling the 
reader to find a receipt which fits his peculiar need. An 
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. ‘Those who are en- 
gaged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formule for the 
manufacture of salable articles which will be worth many times the cost of 
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and stock market interests. In fact, the 1,064 
pages of the compact and handsome volume 
present a greater fund of data and statistics of 


a practical character than any other work on 
such subjects; its utility being enhanced by 
an arrangement rendering reference to the con- 


tents of any section 
The present edition also devotes 
tion the newer mining 
stocks have become such a feature in the stock 
markets of the United States, a Gass of 
ganizations and securities on which full 
accurate information often difficult to 
tain It gives throughout evidenee of accuracy 
and careful compilation and ts brought 
to date in its descriptive and statistical 
tails, malaing the volume one which investors 
and all who are interested in the financial end 


easy and satisfactory. 
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DICTIONARY OF ENGINEERING TieRits ON 
ENGLISH AND SPANISH. With In 
dexes in Both Languages. By 
Andres J. R. V. Garcia. New York 
Spon & Chamberlain, 1906 4% x 
5% inches; cloth; 150 pages. Price, 
$1. 


A handy technical dictionary in Spanish and 
English is a necessity for those who are en 
gaged in the constantly expanding relations 
with the Latin-American countries Mr. Gar- 
cfa's work is furnished with an index in the 
two languages, lessening greatly the work of 
translating from Spanish into Pnglish 
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Register of American Yachts. The he 
fore us for 1907 contains over 400 pages and 
records the full particulars of nearly 28.500 
yachts owned in the United States Can 
ada, the and address of the of 
each yacht being also given. The information 
regarding the yachts includes the material of 
construction, type, rig, area, official num 
signal letter, tonnage, length over al! and 
on the waterline, extreme breadth draft, 
name of the designer and bailder, and 
date of launch, and particulars of the machto 
ery. Very handsome are the pagee of the 
book which are devoted to the colored flus- 
trations of private signals, of which thers 
are 1,872, and of club burgees, 300 in number. 
The officers of nearly 350 clubs and yachting 
associations are also given. 
Tue ROMANCE OF STEEL. 
a Thousand Millionaires, 
bert N. Casson. New York 
Barnes & Co., 1907. Cloth; 
pages, 63 portraits. Price, $2.50 
As its title suggests, this is a popular hook, 
dealing briefly with the rise of the iron indus 
try in the United States, and at length with 
the careers and personalities of the whe 
have directed the wonderful expaneton 
followed, at first the discov es 
Kelly and Bessemer. book 
statistics, those popular 
author in 
of the real men behind the steel! 
men rather than the millionaires, 
stand the capacities in each which fitted 
to the great machine of 
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FIRST-CLASS BATTLESHIP “CONNECTICUT” 


(Continued from page 409.) 
16,500 horse-power. The “Connecticut” is 
particularly interesting, at the present 


time, as havirg been selected as the flag 
ship of the Pacific fleet, special 
modations for this purpose having beéx 
provided when the ship was under con 
struction. It is to be remembered 
that the “Connecticut” was built entirely 
at a government navy contem por 
aneously with the construction of the 
“Louisiana” at a private yard. The high 
character of the work on the “Connecti- 
cut,” and the fact that she was built in 
the same time the “Louigiana,” and 
that her extra cost, in view of the higher 
pay and shorter hours of government em 
ployees, was less than was expected, has 
established, conclusively, the ability of 
the government the very highest 
character of work at a reasonable 
its own yards. The other four ships 
this class differ slightly from the 

necticut” in the arrangement vf the 
tective deck and in the thickness of th« 
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Tr lance of a tea-kettle cover gave 
locomoti Millions of people had watched tea-kettle covers dance, but only one wondered 
shout the * anc why it all Watt asoned it out, and his study gave him success and 

rtal f The 1 man who knows how and why always succeeds, whether he 

! Tt new r masters « Id ones 

You have opportunities for knowledge and discovery that were not dreamed of in the 
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know t pu nto the invention of the steam engine You can get in compact easily 
a . i t knowledge that Watt acquired from hard, tedious study, and all the 
knowledge t } ls of other scientists have added to it Watt began with the discovery of 
the princiy steam; you can begin with the latest application of steam, You 

fir m the first principle to the latest application, in the modern 
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375 feet, a beam of 77 feet, and draft of | - 

24 feet 8 inches, they displace 13,000 | R bb P D p 
tons On this displacement they carry | u er rices ro 
four 12-inch, eight 8-inch, and eight 7-| We are accordingly quoting greatly 
inch guns; so that their main battery is| reduced prices on tires for 1908. 

| less than that of the larger ship by only Write for new prices. 

|four 7-inch pieces. They have two 21 Get eur booties “Secct.ef as Sud. 
inch submerged torpedo tubes, and their | ding,” Also catalog “‘E.” 

j;armor plan is practically the same as See us at Chicago Auto Show ° 
that of the “Kansas.” The 3,000 tons 

difference in displacement between the The Swinehart Clincher Tire and Rubber Co. 
“Idaho” and the “Kansas” shows its ef- AKRON, OHIO 

fect most strongly in the engine room New York Chicago Boston Buffalo 
and the speed, the horse-power being only ee: Seetene 

10,000 as against 16,500, and the speed 

one knot less, or 17 knots an hour. It} 

is to be regretted that such powerful 

ships as these should, in this year of 

our Lord 1907, and in this age of 21-knot 

battleships, be going out to the trial 

course with the expectation of doing no 


better than 17 knots an hour. 
FIRST-CLASS BATTLESHIPS “SOUTH CAR- 


OLINA” AND “ MICHIGAN ” 


cuts the beard smoothly but leaves the skin 
The secret is in the 


The battleships “South Carolina” and 
“Michigan,” now being built by the 
Cramps and the New York Shipbuilding 
;Company respectively, are of particular Th V ] t Ed 
| interest, because they were the first of e e ve ge 
r be ashi » sioned < “ar the A razor may cut a hair and yet not give 
jour battleships to be designed after the @smooth shave. An edge produced by & 
| conclusion of the Russo-Japanese war few strokes on a Torrey Strop not only 
| 


jand therefore embody the experience 
gathered during the naval operations of 
The most marked de 


battleships which pre- 


cool and unroughed. 


| that great conflict. 
parture from the 

|ceded them is seen in the complete elim- | 

| ination of the and second 

| 

| 


Torrey Strops 


They are better than others—the Torrey 
way gives the quality. Our free catalogue 
tells all about them. If my at dealer’s, 
sent postpaid for soc, 75¢, $1.00, $1.50 , $2.00 
and $2.50. If you don't them it’s 


intermediate 


ary batteries which, in our earlier ships, | 


like 





consisted of a large number of 5-inch, 6-| money back. 

inch, 7-inch, or 8-inch guns. The cus-| Torrey’s Dressing keeps any 
, ; P strop soft. 15c at dealer’s, or by mail. 

tomary number of guns in the main bat- Torrey Razors are the best. 

tery has been doubled, so that instead J. R. TORREY & CO.,Dept. G, Worcester, Mass 

of four 12-inch, the new ships carry eight 

| 

}such guns mounted in four turrets. A 





| numerous battery of small rapid-fire guns 
as a defense against torpedo- 
In length and displacement 
the approximately the 
| Same as the though their 
|beam is 4 feet greater and they have half 
knot more In appear- 
they will differ greatly from any 
;}of our other battleships. The most 
noticeable will the four 12- 
|inch gun turrets mounted in pairs on the 
two forward and 
| two aft of the superstructure. Since the 
| displacement of the ships was limited by 


is retained, 
attack. 
vessels 


boat 


new are 





“Connecticut,” 


a general 


ance 


speed. 


novelty be 


}axial line of the ship, 


The Concrete Age Is Here 





act of Congress to 16,000 tons, it became / 
necessary, in order to save weight, to HERE’S no question about that. If you 
| Il interested in building Y 
reduce the freeboard of the ship by the are at all interested in building s home, 
< factory, business block or church you 
depth of one deck (say about 8 feet) should think about CONCRETE—In- 
> It will pay you. Let us send you our 
from the after end of the superstructure ne illustrated catalogue showing our 
to the stern. The two turrets of each HERCULES CONCRETE BLOCK MACHINES 
and how a real concrete building block is made 
pair are mounted in close proximity to and used, It is free. Address today 
each other, one pair of guns being given Century Cement Machine Co., 303 W. Main St., Rochester, N.Y. 








sufficient command to fire across the roof 








of the turret of the adjoining pair. Ex- 





out on a_ full-sized 
shown that there is no blast 
and this being the case, all 
of the 12-inch available for 
training through a maximum arc of fire 
It is possible to fire four 
and eight on each 


periments carried 
scale have 


interference, 


From Sail 
To Steam 


guns are 
of 270 degrees. 


guns ahead or astern, 


broadside. The forward guns ‘have a 

command of 24 feet and 32 feet respec- By Captain Alfred T. Mahan, U.S.N. 
tively, and the after pair of 24 and 16 

feet respectively. It is unfortunate that : i 

our naval constructors did not have more An interesting account 
displacement at command, so that they of the change from Sail 
could have carried the after four guns to Steam Power in our 

to the same height as the forward suns, Navy, with many 


and have given the ships a higher free- 
board and engine power sufficient to 
bring their speed up to that of the latest 
ght” type, say 20 to 21 knots. 
protection has been carefully 
worked out, its most important element 
being a water-line belt 11 inches thick, 
|8 feet wide, and over 300 feet in length. 
|The casemate armor above this will be 


anecdotes and personal 
reminiscences. 3 3 3 


“Dreadnou 
The 


Price, $2.25 net 


HARPER & BROTHERS, Publishers 


armor 

















nearly 300 feet long, 8 feet in width, ard 
' . — 











ane we ener 








DECEMBER 7, 


1907. 


Scientific American 


431 





from 8 to 10 inches in thickness. With | 
this is associated triangular athwartship 
armor 10 inches thick, fitted at the after 
end of the armor belt between the pro- |} 
tective deck and the extension of the flat 
protective deck There will be an ath- 


wartship armor bulkhead 10 inches thick, 

across the ship at the 
the belt. Other armor 
connect with the outside 
plating. The advantage of 
carrying all of the 12-inch the 
center line of the ship is seen in the fact 


extending entirely 
forward end of 
bulkheads will 
casemate 


guns on 


that the “South Carolina’ and “Michi- 
gan” have the same broadside fire as the 
Dreadnought,” which is of more than 


2,000 tons greater displacement 
THE 20-900-TON “NORTH TA :OTA” 
“ DELAWARE,” 


By far the most important ships build- 


AND 


ing for our navy to-day are the two big 
battleships “North Dakota,” under con- 
struction at the Fore River yard, and 
Delaware,” now building at Newport 
News, Va. These ships, to use the cur- 
rent phrase, are the “answer” of the 
United States to the battleships of the 
Dreadnought” type, which are being 
constructed for other navies. On the 
cover of this issue is a drawing of the 
Delaware,” which gives a good impres- 
sion of her lofty freeboard, great length, 
and formidable fighting qualities. These | 
ships are a great advance upon the 
South Carolina” and “Michigan”; for in 
them it was possible to remedy the de- 
fects of low freeboard and low speed, 
while the battery is greater by two 12- 


inch guns and a powerful secondary bat- 


tery of 5-inch pieces. Furthermore, the 
great displacement of these ships has 


them an amount 
never ap- 


made it possible to give 


of armor protection before 





proached. The speed has been raised to 


21 knots, and the bunker capacity is also 


very large. The system of mounting all) 
guns on the center line of the ship, 
adopted in the “South Carolina” and 
“Michigan,” has been followed, with the 


result that their broadside fire is twenty- 
five per cent greater than that of the 
“Dreadnought,” and will probably equal 


that of any battleship afloat at the time 
they will go into commission. The ships 
will be 510 feet on the waterline, 85 feet 


2% inches in maximum breadth, and will 
trial 
feet 

carry 


20,000 
10% 


1,000 


displace on 
draft of 26 


they 


tons on a mean 
On trial 
coal in 
2.500 
21 knots. 

follow 


inches. 
must tons of 


bunkers whose total capacity is 

tons, and the speed must be 
The 

the 


long 


“Delaware” and her sister 
having a 
the 
The 


has the same free- 


“Dreadnought” type, in 


extending from 


the ship 


forecastle deck 
center of 


this, 


bow to about the 
below 
the 
The forecastle 
28 feet. The 
as follows: 
with the 
the waterline. 
with its 
the 


main deck, 
board as about 
20 feet. 
board of 
mounted 
gun turret, 
feet above 
of this, 
height for 
the 
carrying 


“Connecticut,” or say 
deck 
12-inch 


has a free- 


guns are 
Forward is a two- 
guns 24 
Close abaft 
sufficient 
the roof of 
forward turret, is another turret, 
two 12-inch guns. Immediately | 
abaft the break of the forecastle deck are 
two two-gun turrets, the guns of the for-| 


axes of its 


barbette of 


guns to clear 


ward pair firing over the roof of the 
after pair. These guns, like those on 
the forecastle deck, are located on the 
axis of the ship. Abaft is the fifth tur- 


ret, so placed that its guns have a com- 


mand of 24 feet above the waterline. It} 
will be seen from this description how) 
excellently are placed the guns of the 
main battery. Four of them have a 
command of 24 feet, four of 30 feet, and 
one pair, the second pair from the bow, 
is carried at a height of about 36 feet 
above the water. The battery of four- 
teen 5-inch guns for repelling torpedo- 
boat attack is mounted in broadside; two 


of the guns forward in the bow in spon- 


sons, so arranged that each has a slight 
arc of fire across the axis of the ship.| 
Two others are mounted astern on the| 
gun deck, and the other ten in broadside 
in a central battery The armor protec- 
tion is unusually complete,,superior even 

















SUBMARINE SIGNALS 
FOR SUBMARINES 


SUBMARINE SIGNALS, as installed on the Octopus and 
Cuttlefish, are the only means whereby submarine boats can 
always keep in communication with their tenders, both sending 
and receiving such signals at distances up to five miles or more 


SUBMARINE SIGNAL COMPANY 
BOSTON, MASS., and LONDON, ENGLAND 
BREMEN : Norddeutsche Maschinen- ‘und Armaturen-Fabrik, Agents 

















The Mietz & Weiss Marine and Stationary Oi] Engines 


Used in the United States and Most All Foreign Navies 





Operate on Kerosene Oil, Fuel Oil, Alcohol, Crude Oil and Distillate. 
Marine, 1 to 120 horse power. 
horse power in operation. 


150 horse power; 





1 to 


Stationary, 
Over 40,000 
Send for catalogue. 


August Mietz Iron Foundry & Machine Works, 128-38 Mott St., New York 





zontal type. Burns 
kerosene distillate 

cleaning electric ign ter ; 
changeable and adjy 


ew features: exclusively 
ao 3 x. self-seating valves 


ENGINES 


perfection yet attained in modern 


T I GASOLINE 
Positively beyond all quenioe of a doubt, the highest type of 
gas engine construction. very one bu:lt and guaranteed fully capable « 
power lalmed fo yr it, 


Five- -Year Bond Guarantee. ©. 


Bensonized bronze bearings ; self- 
automatic wipe oilers 
stable. Quick deliveries. W rite today for descriptive catalog “Y’ 


WITTE IRON WORKS CO., 546 West Fifth Street, Kansas City, Mo. 


f deve oping horse- 
All sizes. Hori 
gasoline, 


All parts inter 
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OCs etC AMERICAN 
1543 contains an article 
Brysson Cunningham. The 
describes the 
ture of concrete 
elaborate tests. 
CIENTIFIC AMERICAN SUPPLEMI 
1538 gives the proportion of gravel 
sand to be used in concrete. 
SCIENTIFIC AMERIC 
1567, 1568, 1569, 1570, 
an elaborate discussion by 
J. Jones of the 
forcing concrete, 


and gives the 


Rp 


Lieut. He 


concrete construct 


better has been published. 

INTIFIC AMERICAN SUPPLEMI 
contains an article by Spencer 
berry in which practical notes on 








SCIENTIFIC AMERICAN 
1568 and 1569 present a helpful ace« 
of the making of concrete blocks 
Spencer Newberry. 

SCIENTIFIC 
1534 gives a 
gineering value 

SCIENTIFIC 
1547 and 1548 give 
the various systems 
crete construction are 
trated. 


critical review of the 


a resumé in 
of reinforced 


1564 and 1565 contain an article 
Lewis A. Hicks, in which the merits 
defects of reinforced concrete are 
alyzed. 
SCIENTIFIC 
1 





by Walter Loring Webb 
SCIENTIFIC 
3 contains an article 
son on the principles of 






by Louis H. 
success in 





SUPPLEME 
on Concrete, 
article clearly 
proper composition and mix- 
results of 


AMERICAN SUPPLEME 


AMERICAN SUPPLEME 
)1 contains the principles of reinforced 
concrete with some practical illustrations 


PAPERS ON 
Concrete, Reinforced Concrete, and 
Concrete Building Blocks 


NT 
by 


cNT 
and 


‘AN SUPPLEMENTS 
and 1571 contain 


nry 


various systems of rein 


ion, 


and their applications. These articles 
constitute a splendid text book on_ the 
subject of reinforced concrete. Nothing 


INT 


New- 


the 


proper preparation of concrete are given 
SUPPLEMENTS 


yunt 
by 

NT 

en- 


of reinforced concrete. 
AMERICAN SUPPLEMENTS 
which 


con- 


discussed and illus- 


SCIENTIFIC AMBRICAN SUPPLEMENTS 


by 
and 
an- 


NT 


AMERICAN SUPPLEMENT 


Gib- 
con- 


erete block manufacture, illustrated. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1574 discusses steel for reinforced con- 

crete 

NENTIFIC AMERICAN SUPPLEMENTS 

BOlbTD, 1576, and 1577 contain a paper by 


Each number of the Supplement costs 10 cents. 
containing all the articles above mentioned will be mailed for $3.40 


Order from your Newsdealer or from 


MUNN & CO., PustisHers, 361 BROADWAY, NEW YORK CITY 





Philip L. Wormley, Jr. on cement mortar 


and concrete, their preparation and use 
for farm purposes The paper exhaus- 
tively discusses the making of mortar 


and concrete, depositing of concrete, fac 
ing concrete, wood forms, concrete side 
welks, details of construction of rein 
forced concrete posts, ete. 
MIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review of concrete mix 
ing machinery by William L. Larkin. 
SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the 
selection of Portland cement for concrete 
blocks. 
SCIENTIFIC 
1581 
gates 


£ 


AMERIC 

splendidly discusses concrete 
A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1595 and 1596 present a thorough dis 
cussion of sand for mortar and concrete 
by Sanford E. Thomson. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a paper by William L. 
Larkin on Concrete Mixing Machinery, in 


AN SUPPLEMENT 
aggre 


which the leading types of mixers are 
discussed. 
SCIENTIFIC AMERICAN SUPPLEMENT 


1626 publishes a practical paper by 
Henry H. Quimby on Concrete Surfaces. 
SCIENTIFIC AMERICAN SUPPLEMENT 
1624 tells how to select the proportions 
for concrete and gives helpful suggestions 
on the Treatment of Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1634 discusses Forms for Concrete Con- 
struction. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1639 contains a paper by Richard K. 
Meade on the Prevention of Freezing in 
Concrete by Calcium Chloride. 

In SCIENTIFIC AMERICAN SUPPLE- 
MENT 1605 Mr. Sanford “%. Thompson 
thoroughly discusses the proportioning of 
Concrete. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1578 tells why some fail in the Concrete 
Block business. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1608 contains a discriminating paper by 
Ross F. Tucker on the Progress and Logl- 
eal Design of Reinforced Concrete. 


A set of papers 











to that of the “South Carolina” and 
|“Michigan.” The belt is 11 inches thick 
by 8 feet in width, and above it the side 
of the ship is protected by a secondary 
belt 7 feet 3 inches wide and 10 inches 
thick. These two belts afford a 
able assurance of the maintenance and 
stability of the ship under battle 
tions. Above the main casemate 
amidships, the side is protected by 5-inch 
armor, behind which are mounted ten of 
the 5-inch guns. This armor also affords 
protection to the the 
pipes. The percentage of weight allotted 
to hull and armor in these ships is con- 
siderably greater than the percentage of 
such weights allotted to similar 
in the largest battleship now 
The contract speed is 21 knots, 
obtained in the 
and in 








reason- 


coudi 
armor, 


bases of amoke- 


purposes 
afloat 
and this 
“Delaware” by 
the “North 


is to be 
reciprocating engines, 





Dakota” by turbines of the Curtis type 
Se 

WARSHIP TONNAGE OF THE PRINCIPAL 
NAVAL POWERS. 

(Continued from page 414.) 

| What is, after all, the most important 


point of all, namely, the personnel. It i 
|}not so much the gun as the man behin: 
| the gun that determines the issue, It } 
not so much the speed and cruising ra 
the ships, or the judicious em 
placement of their batteries, or their 
handy maneuvering qualities, that dete: 
mine the issues of a campaign, as it is 
the efficiency, prudence, dash, and ali 


round genius of the officers who fight the 


dius of 


ships. Moreover, in order to get the best 
results out of a fleet, not only musi the 
personnel be of the highest efficiency, but 


it must be sufficiently adequate in aum 
bers; for modern wars have shown that 
in the wear and tear of a bitterly-fonght 
conflict, there is nothing that calls for a 
larger reserve than the personnel, both 
officers and men. Hence, the great signi 
| ficance of the comparison of the personne! 
shown on the accompanying diagram. Tho 
| results are striking, and certainly, for th: 
United States, very disconcerting. Al! 
though in the number and displacement 
of our ships we stand second on the list 
in the number of enlisted men 
last; far below Japan, whose total 
nage is not more than about sixty per 
cent of our cwn. With a total tonnage of 
611,616 against Japan’s tonnage of 374,701 


we stand 
ton- 


we have only 18 flag officers against 
Japan's 55; 182 captains and commanders, 
against Japan’s 245; 751 other line of 
ficers and engineers, against Japan's 
1,751; and 34,962 enlisted men, against 


Japan’s 41,070, Germany's 42,400, France's 
51,926, and England’s 98,973 enlisted men 
— a eee 
THE UNITED STATES NAVAL 

(Continued from page 


ACADEMY. 
415.) 
curring. The baseball and foothal! 
of the midshipmen are of intense i 
to the officers. For exercise there is go} 
and tennis, and some ride. All in ail, it 
is a pleasant, interesting life. 
MIDSHIPMEN: APPOINTMENT 
ENTRANCE, 
the Naval Academy 
are made by representatives and senators 
land to a limited extent, by the 
President Presidential appointments 
are generally given to the sons of army 
and naval officers. Sometimes congress- 
ional appointments are given in accord- 
ance with the results of competitive ex- 
aminations, but not generally 
For appointment the candidate must be 
between sixteen and twenty 
Physically he must be free 
chronic Mentally he 
an examination in 
United States 
arithmetic, 
severe that half of 
THE ORGANIZATION OF 
The midshipmen 
naval brigade. The 
twofold. First it gives a 
individually 
hundred 


gamer 


nlere 


AND 
Appointments to 


very 


years oid, 


from any 
defect. must pass 
geograp! 

world's 


grammar, 


history, history 


algebra, and geometry, 
the candidates fail 
THE MIDSHIPM? 
organized as 
this | 


control! 


are 

purpose of 
perfect 
elaznht 


Col 


one of the 
midshipmen 


over each 
fifty 
pretty 


and 


legians live much as they please 


and come and ge 


They elect to take 


and how they 


as they 


please 


desire. 





may 
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“Star’ Boos and certain studies, and later cut lectures if 
Power 
ar’ Screw Ontting | they so please, and are not required to 


-_——— give a very confplete account of them- 
pot MAINES 


selves. But the eight hundred and fifty 
POR PINE, ACCURATE WORK 


Annapolis all go to bed 
and get up 
They all 






midshipmen at 


SENECA PALLS MFG. co, | at the same time, ten o'clock, 


©95 Water Street, at the same time, six o'clock. 
Seneca Falls, N.Y., U.S.A, 





live in rooms exactly alike, with furni- 

Engine and Foot Lathes | ture after the same pattern. They march 

MACHINE SHOP OUTFITS, TOOLS AND ito and from meals together, to and from 
SUPPLIES. GEST MATERIALS. BEST 


Should a midship- 
assembly or 
where he is due, it will be- 
and the cause of 


WORKMANSHIP recitations together. 


SEBASTIAN LATHE Co., 


CATALOGUE FREE 
120 Culvert St., Cincinnati, 0. 


THE Cuprer Cup 


72 Ice triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together 

Beat & Cheapest 4il Stationers. 


man be absent from any 
formation 
instantly, 


come known 


his absence will be 
time all midshipmen will be dressed | 


; one 
if one midshipman is wear- | 


| exactly alike; 





CLIPPER MFG. CO., 
41 West 124th 8t., New York, U.S.A.|ing rubber overshoes, all will be. Mid 
; . , 9 | 
# careple box of # Ste. for clipe and desk tray shipmen of one class all study exactly 
the same lessons each day, and recite on | 
them in the same periods. Study hours | 
Th “Friction Flyer” : } 
1 Lambe riction yer and recitations occupy the midshipman | 


until half-past three, and drills take place | 


, 


between 3:40 and 5 P. M 


$800.00 


Write for catalogue describing our full line 
THE BUCKEYE MFG. CO. 


On a particu 
different kinds of drills 
going on in all of the different 
departments. In light of the foregoing, 
it is seen that a most intimate personal 


lar day twenty 


Anderson, Indiana may be 








B. F. BARNE s— control of 
ELEVEN-INCH SCREW 
CUTTING LATHE and their organization into a naval bri- 


For foot or power as| Sade effects this. If there was not this} 


] H w 
wanted ed and com. | intimate control, if there was not a com- 


A strictly | 


| 
each midshipman is necessary, | 
! 






high grade modern | plete hold-on each midshipman all of the 
ose & us for print-| time, there would be lost an incalculable 


ed matter. Descriptive | 
circulars upon request j amount of time if nothing else 


B. F, BARNES CO. | 
cere ee Th. | But there is something else this organi- | 
Victoria St.. London, E. ¢ | zation previously said, its 


This second purpose 


effects; as 
purpose is twofold 


BARKER MOTORS 
is the effect 


\{ te 10 H. P--Economical 


upon the character of these 


Reliable. —? 


Their perfect operation and reli~ 
ability are dae to 1" 

mee har ic al ideas and gx 
tion, Whi se low n price 
made of best m 


Each midshipman must con- 
himself to 
than 


young men 


every day account for 


some one higher up in authority 


they are 
terials with careful 
attention to de fai a. 


C.L. ony CONN. 


himself Unconsciously he acquires the 
habit of taking great pains to learn what 


and responsibilities are. 


i 
—y 





his exact duties 
M oO t oO r Si a midshipman he learns the meaning 
disci- 
for airships and other pur 
poses where lightand power- | 
ful envines are required. | no 
Ito # H. P. Air Cooled 
SO & 100 UH. P. Water Cooled 
Adopted by War Department. Send for catalogue B. 


and necessity of regulations and 
When he enters these 
more him than are ob- 
tained from dictionary definitiogs. He} 


is then bewildered with the multiplicity | 





| oline. terms have 


meaning to 













om oO Hammondaport, soe aa ©0-| of rules that regulate his life. He learns 

——jtheir necessity by hard knocks, by pun- 
WORK SHOPS ishment for ignorance or violation of 
of Wood end Metal Workers, with- | them. When he graduates, four years 
oat stent er equipped with later, these regulations are part of his/| 
BARNES’ FOOT POWER being, his whole personality is saturated | 


MACHINERY —————m. 
allow lower bids on fobs, and give 
greater prott cu the work, Machines 
sent on trial if desired. Catalog Free. 
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with them. He then reports aboard ship | 
and finds the same spirit controlling 9 
ship that he had become so used to. 8 | 

feels at home, a 
regulations that | 
own action, and he knows how 
and enforce the regulations upon the en- 
listed men that come under his authority. 
most important quality required of 
the naval officer is the habit of command. 
This learned from books, 


RocKroro lit. a result he instantly 


knows the 


199@ Ruev Sr 
control his 
to apply 
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To establish myself 
in your locality, I will A 
help ambitious young 
men of good habits to 
start a jeweiry busi- 
news -~~ithic & montheafter beginning my personal instructions 
My time and instructions. all books, charts, diagrams and pic- 
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tures necessary to complete the full course are absolutely free. and the man who can successfully com- 
If poe are alert and werthy of a successful future, write for . 
fuli partic _ 5 and Lesson 1% today. They cost you ow mand must also know how to obey. The 
LAS. F. ELMORE, Principal ee Heap : 
Core-spandence School of Watch Making” four years’ life of the midshipmen at 
Rogers, Thurman & ( Props Richigan Ave. , Chicago. ; P F . S 
a | Annapolis is a life of obedience. In the 





last year, in addition, the midshipman 
begins to acquire the habit of command; 
direction of the commandant 
the discipline officers, 


is officered 


Too WORK BENCH| 


the best made. Im- 
proved iron vises, stee! | under the 
legs. Built up maple top. 
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and his assistants, 


brigade of midshipmen 
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$6.75; two vises $8.00. And so perfectly is this done in spirit 
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and practice, that the authority 
officers is no more questioned by the mid- 
authority of the 
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officers aboard ship by enlisted 
the crew. 

The brigade is commanded by the cadet 
commander. It is divided into two bat- 
each commanded by a cadet lieu- 
battalion is 
companies, commanded 
assisted by cadet 
and cadet ensigns. 
| The companies are further divided into 
crews, commanded by cadet petty officers. 
|Kach of the cadet officers has particular 


=i } and responsible duties in connection with 
A Home Made if 0- Mile the midshipmen under his direct orders, 
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ways present at the different formations, 
but he is never required to do more than 
give an order in a quiet tone to the 
senior midshipman present. 

In carrying out inspections, in enforc- 
ing regulations and reporting infractions 
thereof, the discipline officers are always 
assisted by the cadet officers. It is the 
hearty co-operation of these that is de- 
pended on, and that counts much toward 
sustaining the high standard of duty 
and honor that animates the brigade col- 
lectively and midshipmen individually. 
This co-operation exists and is effective, 
and the writer is glad to record his ap- 
preciation of the earnest efforts of these 
splendid young officers. 


STUDIES. 
Instruction at Annapolis is given on 
the personal recitation system. Each 


divided into sections of about 
ten men each. There are three one-hour 
recitations each day. With so few in a 
section, each midshipman gets much per- 
sonal instruction. 

The first two years’ 
naval in character. It is principally 
composed of mathematics, but also in- 
cludes the study of rhetoric, naval his- 
tory, physics and chemistry, mechanical 
drawing, and French and Spanish. As 
far as these studies are concerned, they 
might be pursued in any educational in- 
stitution, perhaps with as good results 
as at the Naval Academy. This prelim- 
inary mental training is necessary before 
the work in the professional scientific 
branches is commenced. But outside of 
these studies in the first two years of his 
course, the midshipman has invaluable 
training in the various daily drills, in 
naval organization, and in the naval 
spirit and discipline that envelop him. 

In the last two years the studies are 
entirely professional. The time is de- 
voted to seamanship, navigation, marine 
and electrical engineering, ordnance and 
gunnery, naval construction, and kindred 
subjects. The different department drills 
keep pace with the subjects taught in the 
class rooms, and as far as possible are 
allied to them. 


class is 


book work is not 


DRILLS. 
The scheme of the practical exercises 
is planned with reference to the class 
the midshipman is in. As a fourth-class 
man he will be a rear-rank private, pull 
an oar in a boat, haul on ropes and per- 
sonally furl sail, occupy the most unim- 
portant great-gun station in a turret, and 
fill an ordinary seaman’s billet on the 
summer practice cruise. As a first-class 
man he will occupy a position of responsi- 
bility in these drills, will receive instruc- 
tion himself and at the same time will 
assist in instructing the lower classmen. 
These drills are of great variety. The 
purpose is that when a midshipman is 
graduated and sent to a cruising ship, 
he will himself have performed every 
kind of work required of the enlisted 
man, and thus he can instruct the latter. 
The drills are in dancing, boxing, fencing, 
building and managing steam and electric 
machinery, target practice with small 
arms and great guns, artillery, infantry, 
torpedoes, signals, tactics, boat sailing 
and rowing, and seamanship, both in 
steam and sailing vessels. Modern war 
vessels take the midshipmen on an ocean- 
going practice cruise each summer, 
where each midshipman is initiated and 
practised in duties suitable to his state 
of progress. As a senior classman he 
will have the duties of a ship’s officer. 
PRIVILEGES 
Privileges depend upon class rank and 
conduct. The first-class man has freedom 
of liberty to Annapolis to a greater ex- 
tent than is accorded the fourth-class 
men. Midshipmen are graded in one 
month according to the number of de- 
merits assigned the previous morth. 
There are three conduct grades. A mid- 
shipman receives fifty demerits if he 
wears non-regulation clothes, and would 
receive fewer for a less serious offense, 
three for instance for being late to forma- 
tion. 
Midshipmen 
class sentiment. 
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class, and every member of it is hurt 
and indignant. Appeal in any particular 
case to the better feeling of a class, and 


'the entire class will respond as one man. 


Class customs are handed down to pos- 
terity. To-day peculiar sentiments exist 
that were in vogue over twenty years 
ago, to the writer's knowledge, and un- 
doubtedly long before that. 

Relaxation takes the form of outdoor 
sports and athletics of all kinds. There 
are track meets of running and jumping, 
throwing the hammer and_ vaulting. 
Baseball, football, tennis, basket ball, and 
other contests occur. 

The midshipmen have their glee club, 
and most years during the winter give a 
minstrel show and musical performance, 
to which officers and their families are 
invited. 

It is an exacting, but withal a joyous, 
interesting life. On an average, but fifty 
to sixty per cent of those who enter are 
graduated. The rest, failing in some way 
to give satisfaction, are dropped in the 
different years as the class progresses. 

The sentiment is that a midshipman 
must be a gentleman in all that the 
word implies. This is the obligatory 
standard of life that exists among these 
young men. 

The training in all respects is entirely 
controlled by naval officers.. As these 
officers are constantly fresh from sea 
service, it means that the Naval Academy 
preparation reflects the ideas of the naval 
service at large. 
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SIMPLE EXPLANATION OF MODEL BASIN 
METHODS, 

(Continued from page 420.) 
the model of a submerged strut, for ex- 
ample, might be negligible, while eddy- 
ing around the full-sized strut of the 
actual ship would be serious, In the first 
case, the law of comparison would apply 
for practicable speeds. In the second 
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|the residuary 
lof comparison applies fully to a portion 





place, it would not apply except as a 
rough approximation. As, however, eddy 
resistance is not a large proportion of 
resistance, and as the law 


of the eddy resistance and with fair ap- 
proximation to the remainder, we are 
warranted in relying fully upon the law 
of comparison as regards residuary re- 
sistance. It is probably more reliable in 
the determination of the residuary re- 
sistance of a full-sized ship than the 
methods we must use for estimating its 
frictional resistance. 

It is in connection with propellers that 
the law of comparison becomes an unsafe 
guide. It is easy to make experiments 
with model propellers in a model basin 
and to apply the law of comparison to 
the results for the purpose of determining 
the thrust and power of full-sized pro- 
pellers. This method has given good re- 
sults in some cases and in other cases has 
failed, and the law of comparison has 
been sometimes discredited on this ac- 
count, As a matter of fact, the fault is 
not with the law of comparison, but 
with the wrong use of it. A 12-inch 
model propeller with its center, say, one 
foot below the surface is working under 
a head of about 33 feet due to the at- 
mosphere and one foot due to its sub- 
mergence, or 34 feet in all. A 12-foot 
propeller submerged correspondingly 12 
feet below the surface is working under 
a head of 33 feet due to the atmosphere 
plus 12 feet due to submergence, or 45 
feet in all. The head under which it 
should work to correspond accurately 
with the model propeller would be 12 x 34, 
or 408 feet. The law of comparison 
should not be applied unless the condi- 
tions are such that it is applicable. It 
happens, however, that for moderate 
thrusts and speeds the motions around 
the model propeller and the full-sized 
propeller, in spite of the fact that they 
do not work under the proper relative 
heads, are essentially similar, and the 
ultimate reactions being due not to the 
pressures but to the motion given the 
water, the law of comparison does rea- 
sonably apply. 

When, however, the full-sized propeller 
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from model experiments by using the law 


of comparison 


Parsons, with a proper understanding 
|of the necessary conditions, has made 
|some investigations of cavitation by test- 
ing model propellers in water nearly at 
the boiling point, so that the pressures 
around them are properly reduced He 
found that a model propeller, which 
would not cavitate in cold water, would 


cavitation when the press- 
heating the 


promptly show 


reduced by 


water In this case, as in many other 


} 
\‘ “ases, in applying model basin results to 


practice, it is necessary to understand the 


conditions and circumstances 


| underlying 


| before the methods are applicable 
From model basin experiments we are 
able to determine more accurately than 


iby any other known method at present 


required to pull 
But 


practice is 


what 
the indi- 
shown 


we 


| 
ge effective horse-power 
| a ship through the water 


need to estimate in 
cated required to be 


by the 


horse-power 


propelling machinery in order to 
The conditions are some- 
Of the indicated 
the cylinders of 

engine, a varying propor- 
friction of the 
being deliv- 


drive 
what 


the ship. 
complicated 

horse-power shown in 

| reciprocating 

tion is 


absorbed in ma- 


chinery itself, the remainder 
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ered to the propeller, The propeller . o 

utilizes a certain proportion of the nemedl im. ° pees 5 dl Ae ~~ 4 
which reaches it, the remainder being! Th 

| wasted Furthermore, the propeller is : E 

|not working in undisturbed water, but | HIS series deals with: three 
jin the wake which is dragged after the/| of the most beautiful 


ship and which, 
| virtually the ship ahead, 


But, again, the 


helps to push 


thereby gaining power. 


propeller by 


ship astern, thereby increasing its resist- 
It is on account of these numerous 
that estab- 
ratio or a_ utilization 
called the 
the ratio 


horse-power 


ance 
varying factors we need to 
lish an 
| coefficient, 
| efficiency of 
between the 
sary to pull the ship at a given speed and 


— indicated horse-power 


average 
which is commonly 
propulsion and is 


effective neces- 





necessary to 


speed. This ratio 
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be satisfactorily 
|}comparison between numerous 
of actual ships and model 
| results, a fact which renders it of great 
| importance to have accurate trials of full 


can only established by 


trial re- 


sults basin 


|sized ships whose model results are 
| known 
| The efficiency of propulsion is com- 


monly assumed at about 50 per cent for 
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the purpose of estimating, and, in the 
usual run of cases, it should not fall 
below that figure. This per cent, more- 


over, is usually based upon the effective 
horse-power of the bare hull of the ship. 
In practice, for vessels with unusually 
efficient machinery and few appendages, 


may rise as high as 60 per cent. But 
it is hardly -safe when making estimates 
to rely upon such a high figure, it being 
obviously desirable to provide a reason- 
able margin. 

It will be evident from the nature of 


experiments of the model basin increase 
in value as they increase in number, and 
after several years of systematic experi- 
mentation it is possible from the records 
of the United States model basin without 
making and trying a model to make a 
fair approximation to results to be ex- 
pected of almost any normal type of 
vessel. Fig. 3 illustrates such a case. 
Suppose we wish to determine for an 
Atlantic liner of 40,000 tons displacement 
and 800 feet in length the approximate 
curves of effective horse-power according 
as the boat is made with a fine cylin- 
| drical coefficient or a full cylindrical co- 
efficient. The cylindrical coefficient is 
ithe ratio between the actual submerged 
volume of the vessel and the cylindrical 
| voienie obtained by multiplying the area 
of the mid-ship section by the length of 
the vessel. After displacement and length 
| the cylindrical coefficient is the most im- 
portant variable affecting resistance. The 
lend of and hence the power absorbed by 
| the wetted surface depend almost entirely 
| upon the displacement and the length, 
}and we are enabled to draw one curve of 
frictional effective horse-power, it being 
the same in the first approximation for 
| any cylindrical coefficient. From accumu- 
| lated data of systematic experiments we 
are able to further calculate curves of 
|residuary horse-power for the various co- 
| efficients, which, added to the curve of 
| frictional horse-power, give the curves 
of Fig. 3. In developing for an actual 
vessel of the size and length the most 
| desirable lines we could improve some- 
|} what upon the results of Fig. 3, but not 
very much, It is seen that up to any 
speed which might be regarded at present 
within the realm of possibility, say, up 
to 30 knots, the friction is the main fac- 
tor. This is generally true; that is to 
say, there are very few vesseis where 
| the residuary resistance is greater than 
| the frictional resistance. A few high- 
| Speed navy cruisers, torpedo boats, and 
| torpedo-boat destroyers, and fast passen- 
| Ser vessels for short runs may have 
| residuary resistance greater than the 
| frictional resistance. Even for fast ves- 
| sels, as a rule, the residuary resistance 
|is not more than a third of the total, or 
one-half the frictional resistance. Ex- 
cessive residuary resistance means that 
the vessel is too short for her speed, and 
it can be reduced by increasing length 
without much increase in frictional re- 
sistance. 

| It will be observed in Fig. 3 that at 
practicable speeds there is much more 
difference in total effective horse-power 
between cylindrical coefficients of 0.60 
and 0.65 than between 0.55 and 0.60. At 
0.55 we are close to the minimum. It 
will also be observed that at the top speed 
the curve for the 0.55 coefficient is be- 
ginning to rise beyond that for 9.60 co- 
efficient. This is typical. Numerous 
experiments have shown that for speeds 
which are moderate in proportion to the 
length of the vessel the cylindrical co- 
efficient should be low; while for speeds 
which are high in proportion to the 
length, say, speeds in knots twice or 
more the square root of the length in 
feet, the cylindrical coefficient may be 
' given with advantage surprisingly large 
values, as high as 0.65 or 0.66. For ex- 
cessive speeds, at which the vessel begins 
to rise bodily from the water, the cylin- 
drical coefficient may be made even 
greater, or, in other words, the ends may 
be made very full. 
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the efficiency of propulsion thus figured | 


the case that the accumulated records of | 
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tr i, 1 ry, religion, temper 
ance work and songs illustrated 
me © lo tt 
Opportunity im any locality for 
x man with a little money to show 





— ad vurches, school houses, lodge 
balir, theatres, et By profits each en tertainment. thers 
do tt, p ~ a P sane It's easy; write to us and we'll tell you 
Pow 


AMUSEMENT § SUPPLY CO. 467 Chemical Book Bidg., CHICAGO. 


VICTOR II $30 


Other styles $10 to $100 


All that’s best in music is yours on the 


Ag (Om WO) st 


loud, clear 


h tor you! 
y 





Every month, promptly on the 28th—the same date everywhere throughout the United States— 


the new Vic 


tor records for the following month are placed on sale. The latest music and the best. 


Expansion Bolts 


| We od 





CATALOG AND SAMPLES ON REQUEST 


Star Expansion Bolt Co., Trask Ave. & 2d St., Bayonne, N. J. 


ope) Sommer VS 7), IP 4). ice 





AMERICAN PROCESS. NO ROYALTIES 
SAMPLES anolNFORMATION on APPLICATION 


mnened = N i cK E L 


Electro-Plating 
Apparatus and Material. 
THE 





Hanson & VanWinkle 
Oey 
Newark. N. J. 
23 & 308. Cana) St. 
Chicago. 














ITE YOUTHS COMPANION 








ooo FOr 1908 





The Best Christmas Present 


) 


, 


' 


Hi} 


vAt 
yohyeé 





for $1.75 






u's’ teFe 


Otte 


a! &)i'ee' 





The 52 issues for 1908 will give as much reading for $1.75 as twenty 
400-Page books of fiction, history, etc., ordinarily costing $1.50 each. 


250 Capital Stories; 350 Articles and 
Sketches; 2000 One-Minute Stories ; 
1000 Notes on Nature and 
Science; Weekly Medi- 


cal Article, etc. 


‘ 
‘ 


"\ 


‘ 
‘ 





Christmas Present Coupon. 


New Subscribers who at once cut out and send this slip (or mention this 
publication) with $1.75 for the — -two issues of 1908 will receive 


4 All the issues of ¢ for the remaii weeks of 
Gift 1. " mL including > Beautiful Holiday Maken ’ 


The Companion’s 4-Leaf ny ing Calendar for 1908 in 
Gift 2. Full Color—exclusively for + di subscribers. 
Then The Companion for the fifty-two issues of 1906- woh library i in iteelf. 











Send for sample copies of the paper and illustrated Announcement for 1908. 
THE YOUTH’S COMPANION, BOSTON, MASS. 





















UNIVERSITY 
SHOE 


( Trade-Mark. ) 

Heaviest oily graio leather—tan col- 
ored. Watertight construction. Com- 
fortable and neariy indestructibie. 
Send for pamphlet 


J. P. TWADDELL, 
1210-12128 Market St., Philadelphia 


GLASS PIPE 


At last the perfect Pipe—the pipe that it 
is a delight to smoke—that never bites, 
and that is Free from the rank odors which 
women so detest about the house. 

The man who says he cannot smoke a 
jijpe CAN smoke this one—and with the 
beonest pleasure that tobacco ever gave 






















Unbreakable, 
» with an inner 
¢ -nstruction,allowing every 
ned ton ar, and 














last whiff is as 





Y 


ur money 





Send for free booklet 
“The History of Smoking” 
TURCO-AMERICAN PIPE CO, 
291 South Ave., Rochester, N.Y. 
Re ce National Bank o 
° hester 


























The “Best” 


u 
The World’s Best Light 
Sold in every civilized coun- 
try on earth. Costs less than 
kerosene, gives six times 
more lightthan electricity. 


APure White Steady Light 


Makes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. For indoor 
and outdoor use, 

Agents Wanted, 
Exclusive territory, liberal 
commissions. Catalog free. 


THE BEST LIGHT CO. 


Owners of Original Patents. 


87 £, 5th St. CANTON, OtI0. 
























There is Beauty in 
a Litholin Collar 


comfort and economy. Being water- 
proofed linen they look like linen—and 
when soiled, a damp cloth will wipe 
them as clean and white as when new. 
Litholin Collars and Cuffs make 


An Ideal Christmas Gift 
Collars 25c. Cuffs 50c. 


For traveling and daily use they add 
comfort. Do not crack, wilt, nor fray 
If not at dealers, send style, . number wanted, 
with a ¢, and we will mail, postpaid. 
Catalogue of new styles, free on request 
THE FIBERLOID CO., Dept. 22 
7 Waverley Pl, N.Y. 


eA LITHOLIN 
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CHBESLY&CO fUIKSTLUSA 
































In Good Times or In Bad Times 
Life Insurance In The Prudential 


Is Always Certain and Secure. 


|p YOu SEE ITIN THE POLICY-|T's Sp 


The Prudential Policy A Magnificent Contract, 


THE 


~ PRUDENTIAL 


Protects the Family, cae HAS THE All Guaranteed. 
STRENGTH OF 
Guards the Home, GIBRALTAR Nothing Like It Offered 


Provides Ready Cash. Before. 





OVER 25,000 PEOPLE HAVE BOUGHT 


The New Low Cost Policy 
The Prudential 


Endorsed by Business and Professional Men 
NORTH—SOUTH—EAST—WEST 


The Greatest Success in Life Insurance. Public Pleased, Agents Enthusiastic 


THIRTY MILLION DOLLARS 


of Ordinary Life Insurance Issued in the First Fifteen Weeks Shows the Popularity 
of the New Low Cost Policy. 











Send your age nearest birthday for rates and full 
particulars. Address Department 121 




















The Prudential Insurance Company of America 


Incorporated as a Stock Company by the State of New Jersey 


JOHN F. DRYDEN, President Home Office: Newark, N. J. 





New Ordinary 


DO YOU WANT TO MAKE MONEY? prin yi Girce tow today. Address Dept. 121 


























For him 


The Ideal Holiday Gift is one 
of my Razors—the ‘‘ Gi//ette.’’ 
It will save him time—save him 
money—he will appreciate it for 
a lifetime and his gratefulness 
will be everlasting—because with 


1 | The Gillette Safety Razor 


no skill 1s required to use 

it successfully, there is—wo honing—no 

‘tropping—the most inexperienced man 

being able to shave himself without 
cut or scratch. 


Buy it for him to-day 


The Gillette Safety Razor Set consists of 
5 a triple silver plated holder, 12 double- 
3 ‘ edged blades, 24 keen edges, packed in 
| a velvet lined leather case and the 
price is $5.00 at all the leading 
Jewelry, Drug, Cutlery, Hard- 
ware and Sporting Goods 
Dealers. 


COMBINATION SETS 
FROM $6.50 to $50 


Ask your dealer for the “‘“GILLETTE” to-day. If substi- 
tutes are offered refuse them and write us at once for our 


booklet and free trial offer. 


GILLETTE SALES COMPANY 


» 207 TIMES BUILDING, NEW YORK CITY 
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